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S O It nn a dtiiseii fronts ~ Americ!oii in- 

dustry Peking U[i American men with fire- 
power^ with a riBing flood of war tools and Ifbuh- 
laurl, wilh a heighlL-niug voliitne of dU kinds of 
ordnance^ 

The FJskcr eonlribuliott Id ihls effort^ in terms 
of volunie? ia huge. But volume alttne fulls to 
tell the whole elory of ihe Fisher effort. For I he 
Kong-acquired skills of the Fisher craflsmen are 
today pJaylne a part of national Importance. 
They have a vilal and epecifie value of their awn. 

Our couiilry^j loaders roaJLzo lhat it takes pro- 
rinioTi men to do a job prerisely — ihaH extreme 
8lan<lar4iB of matbenintJeal OKuelnosH must he 
m*-t in ciTd#-r to purpp*^ (hr i^c!Kni-r-al ex eel Jen ou 
of our onemy^a wur machinesp And Fisher^ as a 




preeiiftoit center^ liae been honored with m num- 
ber of very difHcuh assigumonts. 

Our flglitin^ men are doin^ the bii? job. But the 
vioiou^ snick of our well-turned breechi^blockji, 
ihe roar of our iaokq, the hark of our aul (air- 
craft guns are mueJe to iheir ears. 
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what’s a cotangent 
got to do with ack-ack? 



P TjEK-tt, So have 

ecisincS:, square:^ and square 
TfKPts^ differential equations* 
and integral caicultis. 

For the aecurate firing of 
anti-aircraft batteries dci>eiids 
wholly upon the science of 
niaibematioal calculation.^ that 
must be made fast — faster than 
a score of tJie most briUiaut 
iiiathGmaticiajias could do it! 

To solve tliese problems— to 
make the ack-ack of the United 
Xations deadlicr^ — Weating- 
Jiouse engineerg are assisting 
in the development of an im- 
proved ‘^‘electric brain** that 



makes the necessary lightning- 
like culculatloiis. 

The firing control — known 
as the “computing director*'" — 
not only kn:at£,f the exact posi- 
tion of the target as it twists 
and dcxlges tlirough the sky. 
It also mlculaks where the 
enemy plane will be by tlie 
time the shell has traveled 
I0,f>n0 or more feet into the 
air— all lu a matter of seconds* 

And that’s not aJJ. The com- 
puting director nioke.s instan- 
taneous corrections for drifts 
air density* w'iiid conditions* 
and gun-muzzle velocity^ In 



addiilon^ it calculates the fuse 
setting on the shell — so that the 
bu rst wi 1 1 occu r at the calcidaied 
po.Tilioft of the enerny plane* 

Westinghouse ig making 
hundreds of other weapons for 
victory such as: guns, si j ells, 
radio equipment* iiistruniciils, 
electric motors and generators, 
and propulsion equipment for 
our giant battleships and rapidly 
growing merchant marine. An<l 
delivering these war materials 
faster than ever! 

We are proud of tlio w^ay 
Wcstinghouse now-how’* is 
adding day-by-day to Ameri- 
ca’s tremendous striking pow er 
—on land* at sea, and in the air. 

Wustidghouse Electric & 
Manufacturing CompaDy* 
Pittsburgh* Pennsylvania. 
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So let* *6 keep a smile a-going Lack 
here, too. 

Even though war is crowding the 
wires, telephone people still want 
to give you pleasant, friendly ser- 
vice. Materials for new telephone 
facilities are not to be had. But 
there’s no shortage of patience 
and understanding. 

Takes a lot of pulling together to 
do this and we appreciate the help 
from your end of the line. 

BELL TELEPHONE SYSTEM 



He can smile 
through it all 



W.4J1 CALEBS C03ME FMHST 



* Your conilnaod Solp In making anly vital 
colls to war-busv contars Is more and more 
ossAiitlal every day. 
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Next Month 

F itting a few miUion truck 
drivers and lawyers, tea tast- 
ers, piccolo players and bankers 
into just the light one of some 
2,000 specialized jobs in tbe U. 
Aniny is, to put it mildly, rather a 
large assignment. But the experts 
under the adjutant general's of- 
fice are doing such a bang-up job 
of classifying men according to 
their aptitudes that the chances 
are 20 to 1 a rookie will gi'avitate 
into the particular service for 
which he is best fitted, A July ar- 
ticle, '“Uncle Sam Picks an AU- 
Star Team,” not only tells how it’s 
done, but gives the reader a sam- 
ple of aptitude tests similai' to 
those used by the Army. 

Molding a World 

'T'HERE is a bright new world in 
^ the mekingT and plastics will 
have a major pai’t in it. The in- 
dustry that started with synthetic 
billiard balls and false teeth, and 
brought us an era that has been 
called "the renaissance of color, 
is completely immersed in the war 
just now. But afterft^ard, as a fea- 
tui’e next month discloses, you^ll 
have wateiTvoof plastic clothes^ 
homes and cars, even nonbreak- 
able plastic water pipes. 

Wood Takes to Air 

VY/'HEN Tojo shed crocodile 
» » tears over poor America, 
forced to make planes of wood, 
they weren't his last ieai'S. Brit- 
ain’s Mosquito planes, which flew 
to Berlin to inteiTupt a Goering 
speech, ate touted as the world’s 
fastest and they’re made of wood. 
Uncle Sam has a dozen projects 
for Wood planes that will be sen- 
sations. Read about them in July, 
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'^Commence Firing 

DIGGEST naval gun on the seas is the 16- inch, and 
^ there are nine of them on every new battleship of the 
45,000- ton Iowa class, Each gun weighs 125 tons and 
flings a 2,100 -pound shell over 20 miles. One shot costs 
the taxpayers S&OO for the projectile and $300 for pow- 
der, but it isn’t wasted. By bui'ning up milbons of dol- 
lars in prewar practice, Ihe U. S, Navy developed the 
shaipshoo tinges! gunners in the world, as many a Jap- 
anese ship has learned. A special feature in the July 
issue, “Commence Firing!" tells tire complex story of how 
a gun is fired in a sea battle. 

Fighting die Pigboats 

'^OUGH babies, these NazL submai'ines. Double -hulled^ 
4 they have been knovm to get back tq port with the 
conning tower blown off. But we ai^e also getting tough. 
Our methods of fighting them are varied and ingemou$. 
There are new anti-submarme boalsH and “magic eyes’* 
by which an airplane can spot a surfacing sub. Out- 
smarting the subs is ihe No. 1 Allied job today because 
^successful invasion of Europe depends on heking the pig- 
boats. Read what's new in submarine warfare next months 
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ABOUT YOUR CAR 





Did yoM kjww that jfour car 
fmH f«ear now i i . pickt up 
mDiiture . . , eomidei ^asFflr . . , 
aU beeauH yau ore driving l«|i 



. , . thal wiring often 
bc^auie of aceumulafcd dampnoft 
p , ^ tpfihk plugs become fouled p , , 
rings and valves itick^ and pawOf 
ii olfierwiio hampered . . . due lo 
the enfoi-ced idleness of ygur cor? 



, p , I hut nccumulntlofu oFsIudgii, 
punir dllf Ond Other contaminationi 
in the cronkcQH now became more 
0 ho^ard than evert Thor shorty in- 
traquent drivOS SCar<>oly give rubrl-t 
cants time la worm up la a protec- 
tive temporotwre? 



'iherft'' 





Your ear just won’t weather the road te ‘Victeir uolefl* 
yr}\i tfl-ke the beat poflaLbla care at it now on. That 

munA uiviruf It Pyrail protect Lan. Deoauae Pfrtill oiiCivite 
k-ustr moteture, fum, oludRen dirt and carbon ; pre- 

vents tbedamn^iJnesecgnlatniTiutivmj inIHctan cn|f Lncpnrm. 

Aak your service man to add a few ouneea of Fvroll to- the 
paaoUne tank and crajikcaae of >our car— nowr while the 

chanpcfliver from ^r^pitcr to o-ummer lubrkaiita la in proff- 

re&a. Fr>im. tbeh: wbeLher 

ri.3ni>insLr or idle, your car will 
be protected E 

Went fo kftow the full atefy 
of how Pyroil accompliahas Its 
B.tnaEin.^ Eoad work ? Mail ihe 
ccupon btlew withaot cblira- 
tidn I Manuf actared and* 4^uar* 
onleed by Pyrail Cempony^ 
W- V. Kidder^ Founder, 5S 
Pyrall Bldr-i LaCronaei Wtscen^ 
tin. A* 

0 ^ TTTF. FARF4 AKT> THF INnSTIt- 

Til Ml.. Whjju.L*. I'VUCJtL'i Sl^O-r 

TECT[VE F A e T O K SEHVEH 
THE fSTATtON'S imtEntCEhiCl'. 

Keep On Buying 
War OOttasi 

MAIL THIS 
COUPON 

DISTRIBUTORS: 

0«ieK AHO MAIL 
cihikh roA tyttnH- 
CHISE FACtt. 

COHPAKV ^ 

PyroJk BldR., LnCrOiVVp Wi444HiJA ■ 



j-avne:^ 



I^ICTORT 



SHE 



In Dark 



prown 



Cila^a 



I PIrnivc- Bend mur t1nr cnniplete *iOCr o! PyiMaLI'R nrainzirK ahil- [ 
I 1-0 protect IhH rinpLiifi Cif my car jj;iianst uiLftB-L^jibarr dv- I 
I Hpw Lto. gpad. n'Oirk. is accompliubfidj I 

I □ Send dataila cl vour Plan for Difltrl buioo-A j 

StI.nirC' F . ■ . h F .1 F . . 4 . . 4 4 .• . I. . .1 I. . d 4 > . 4. .1 . 4 ■ I 

j Addrenji ^ n . f ^ ^ . n ... . ■ 
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O ^ The niEht sfcy 
fittL'd tvifh enemy 
£md the earth i^ihooh with. 
cxplo«ic>n>i. At the hej^ht 
cif die raid we (earned e 
be mb linLE smashed a gm 
mnln iieiir lEie works. 
Rourke aEid 1 volun Leered 
for the fixing job... 



© "Wc found ii, " con- 
timitd Rourkc. "A big de- 
layed aeticin bomb sifting 
till a severed pJfn; in the 
middle of a Llitee-foi>i cra-^ 
ter. We set lo work. LeLts 
hefd the flasbllghtj taking 
care [□ shield in so the 
iXazis couldn'E see while 
1 blocked the broken pipe 
with day. 




fSJ Mn about 12 minotcs the joEi 
was dooc+ They were the longest 
minutes we've ever lived. We 
couldn't Jiave done it wiThout our 
hashliglit— and the steady light from 
fresh batteries you can depend on." 

NOTCi iiiffjr Id'i'/A titttt* 

JJff George Jor "exirfifii' 

^o*4r .4s^ ftMfi d^i oiiiAV to drfty" eu'^*rd- 
ed to Ko^rk^ tif*d Lfitf. 




OCD approved flashlig:ht regulations ^Ipufate careful 
shielding of the light front a light during a black- 
out* as Arthur Letts did. Likew'ise wartime economy de- 
mands strict conservation of both flashlights and batteries. 

Use your flashli^hl spa ring ly^sove batleries I Don't buy 
a now flosblisHt unless llie eld one Is beyond repoirl 
Don^t hoard flashlight batterleil Don't put in a more 
powerful bulb then yOur flashlight calls for — it simply 
wastes power t 



NATIONAL CAAbON COMI^ANY, INC. 

30 Ea«¥ 42 nd Strong N^w York, N. Y, 
Uml iff Vm4m Car^td* 

ES3 

TTic word 'Tvcrcptly" h q regisi-cr^J trjule- 
pijick i;if !N^tioaiil CiikEboa Ctunp^y* luc. 
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Nrw Iitr '^'■rtrele;ti'' pbo-nfl OHelllBipTc -.n.r.r.lit 

STOBF ANfl £;HOF 

Teq# mraflurp im rranlrr aldi cpftvfnrr. Lit 

BtAri and nucbiBca ElirBfd br di dr«pi. 139 

B-peelal haakj bald nnl Jjl twricr ..... lit 

TOTBh GAJItEB. NOVELTIES 

‘‘‘-n.liif hBn^hH'' FsliiE .....4 4 93 

TrliEi^rl liQx ban iccteI eaaipi,rtuan.bi ,,,,.,...119 

LInoleBiiii rbe^kcr hoard 1 1 , , 112 

HM-byard «Arp|Tiit Ill 

IVOOBWOSKINi:; 

Bawl made friiai itich n ....... . . 99 

WPadeii thaa ftr Bimt ar beula ... .193 

Fireplace- semi boji- daipel Iria.... 195 

PcrpeltlBl dnk OElEbdEr. ........... I .113 

ElnnUDcr pad remoTa ildldg Wlthaut xplltliilj,, ,., 1 . 4 , ,139 



IMPORTANT NOTICE 

It Eg Lbe iBlenUPrt oJ ttib biBiaistBc In provide Ita rtndjerft wLOi. 
iar^j^maHati tepar^iai |b.t latpit dQ-velapmcnt 4 Ox thp MtstiABlcal 
arts, n<^ TASpailsIblllCy ue to whttbflr th? dlac 3 pfi 4 rE« cipn- 

l4lrM!4 in ou.r RTtldn Am oov{]r«d bp P4it«nt4 and adviga TnftdrrE 
to InveatiffBCi this aubj^ct beitnre caaklnF, ueLogi ar HlljoE anr at 
Lbe products, macbliua, or prooeaeea described la. ordar La avoid 
po 99 ib]« for P&t«dt InmtcffeneBl, 
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POPULAR MECHANICS 




“No/ I Ccm'V 
Ta/lt 
you..," 



AN 

UNUSUAL 
TRUE STORY 

if May Have a Tip 
for You 



1 cati*t talk to you. 1 am not interested in a cor- 
respondence course in AccounUng and bosidra, I llave a 
bowling date for toniight/' 

That's what otir representative heard one day two 
years ago Irom a blight young man^ high school gradu- 
ate and bookkeeper for two yeans in a weEtern dty- 
Let's call him Jim* although tliat isn't his real name, 
Just a month or so before;, this same LaSalle rcprc- 
sentative had enrolled for the very same training ariothcr 
young man {let's call him Bert) recently arrived from 
Europe and then working as an office boy in the aam? 
town at $15 a week, Bert worked enthusiastically, 
aggressively in his spare time on his Btudy* 

A year later our representative was asked, as they 60 
often are* foreconunend a successor to the chief account-* 
ant of Jim*s company, a successor to the man under 
whom Jim w-orkedi He recommended Bert and Bert 
was hired — as Jim's bo&& &nd at a fialary c-nnsidcrably 
larger than Jhn received. Four inonths latCf* Bert was 
made comptroller and given another salary increase, 

A month later, Jim enrolled for the training which he 
had turned down a year before and he ha6 Since had a 
salary raiae. He had been badly disappoiiitcd but he 
saw the point. He decided that he would not nmkc the 
same mistake twice. 

An Vnmuat Story— Yes 

It docan^t often happen exactly as it did in this cast 
But in essence it dCMSS happen Jar more frequently than 
you suspect. 



For business, when It Kas an opening, l-ooke first to iia 
own present employees to sec who is ready and pre- 
pared for the job. But if, as so often happens, it finds no 
one, then it goes outside for the peraon it wants. 

Don't blame the employer- Nine times out of fen, he 
would prefer a man or woman already eKpcrlenccd and 
t^miliar with company policies and methods. But he 
knows that long, loyal service in the job bdow may not 
be enough— lie must liave trained ability for liiu 
position. 

ThuL's why buginess watches its employees soc^erly 
— to see who is ambitiously and systematically prepar- 
ing for promotion. We hear it over and over again — 
thk note of gratitude wlien wc tell an employer (as we 
do on request of any studerit} that some employee of hk 
is training with ua fur better service to him. 

Can It Happen to YOUf 

Tbere's only one way to be certain it cannot. That is to 
prepare your&clf for the jobs ahead— for the place yoti 
want* either with your present company or some other* 
And quick action is particularly important in this 
critical period with so many changes and Opportunities. 

Mailing the coupon below can be your first 6tep. It 
will bring to you — without cost or obligation — a free 
48-pagc booklet about the business field of your choice, 
telling of the opportunities and requirements and 
describing our pro%^en and low cost training for Bucceea 
in that field. Why not take that first step now? 





LASAUE Extension University 

a Correspondence institution 

Dept. S64-R| GhlcagCi III. 

1 do not want this to happen to me as it did to Jim. 
Send me your fret booklet on Uie field I have checked 

below. 



_ ForciTiH.n.ftKip 

li^Kcuti-¥E MAnBgairiEzi.t 

□ La-w; LL.B. Degree 



EfHrt HcKi}clce«pln.g 
in a 11 1.111-10,1 MBhiB.^xnBztt 
TrinlTic MonageJnent 
SoJEUtU Hi-hip 



N&aii' . r.. — 

pTirsiui PosHmi.. 
A^drtis 
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• For a better imd Smoot her- running 
motor, tune it up with Cositc. Cavite 
conihatf^ motor sludge^ frrrei gummy 
viilves and rings — k^ps your motor 
rlean and free-runntng. A CaHiU* tune- 
up costa very Utile, lakes Init u few 
mlmites. Car dealers., garages mjieI .•sen - 
ice stations e very u here recoin me iiiL 
and sell Caaite^ IVy il hxlay. 

T 4 E CA^ItE CeRPOH^TlON, HAinHQS, HICmOAH 

^antnfee 

YOLJ ARE THI JUDGE- 

r? cr-gnkcQVQ- a>nd rvn 

Ihroygh ^Enrdiilt iQ kl^ 

ih+n drrv* ^^ij€ Mr l&O 
miw% V tgt 40 whrchpM^f it fifii. 

IF r^it ihot CsiH 4 gi^4k you 

V4y p4t ddublfr yput Jimr^Ay back, bf 
fiNing Out gubCanAv^- [^eriiSent# und 
mDilmg lE }a Tho- Caiita- Cgrpg^Ql'igiip 
Hailing Sf A^rUilgiDfi, Maulmyrti r^fyfld 
$1.3 a par pmF^ wh«di \% Iwk^ lh« 
naMonally ndvar^iitd prizw CoiSt*. 



CL£AM$ OUT ti^DHs < ic^E mvrm afkH 



Sntf 4a Hr tt kX Popular McchnmQi! 




FOR TOUR CAREER 
PLUS WAR* SERVICE 




B#E4rt If* MAKE YOUUS£tP ITHE ftEflD 
or MAK THE AVIATION INDUSTRY OR THE 
Al’R SERVICES WANT . . . THE KIND THEY 
CANNOT DO WrrHOUT _ . » ywj, amn AD- 
VANC£ RAPIDLY. 3inc« 1923, C<^ftLii-Wfkght 
b*m^ ipifiUluLciLg Ln iriHiiim u^d |riD> 
grawva tni-inartig lor AlTiFiJitiadcJ Ert^kn**!* and 
Mail#r AviatiDn MiciiATiici. (No flyi-Fig- inT^J-yakd^l 
WHi* tat idU EnionukLan. ]|i{d.uda ruma, adilzaH 
and dila ^ilOk. D«p4. PM4 



CURTISS ^ WfItCHT 
TCCHNICftL Jl^, inSTITUTC 

grand Central air terminal 
G l^ndclt LL«i Angtlti Co.k Qililomi* 



TPIf tITLi DTElSMil STlSTlDl-S PC411- liltklMlSIEb UyilL IF im^.lD11CI_ 





Be An ARTISTI 

trainod Arfiiti Am Capable Ql EarntnA 

$ 30 -$ 60-$75 A WCEK 

UiV Your $paro TIith to Wnpmrm 
For a FrofltAliie Art Carter 

Il'i Int^mtlviR pail rLiaunk to icudj AtE 
Ihe W. K. A. -way. CDM«tiRCIAL ART* IL- 

LUSTRATENttn C ARTOOHINC— dl Ifl ONE 
cani|]]&Le courw. No pnerlwii Art eifperltim 
IK^i^nrii'— kiynilrcili liuTa preBLCil Or C>ur 
proi:liciil Imjd3u Btudy fLwu tail. 

SVtne for LikfoTFiiUon In FREE 

UOlJK. ".Xil tor Plensurr A Ptdflt"— telLs 
cLi jbeoit Dur ctxirsE, hitIgc — « nJ ^Iiltf1*t- 
cIdI oj>]iorlurilLLci fur }^imJ In ArL S^tsts Air. 

WASHIMOTON SCHOOL OF ART 

STUDIO iSfif. Ill4-I!th &T.. W. W., 
WASHINGTON, D. C. 



YOU ARE UNDER ARREST! 



Theresa o Thrill in BrEnging a Crook 
to Justice Through Scientific 

CRIME DETECTIONI 

1 hoLVii- taitRht tfaouaiuida LbJa nxirlCirlA* l^rofitfihl^. 
plriiinuL prof4jtH-i4>n. Lni IU4 teacb rm i, to g^ 
yauf tf'ifrn hgma. IrfJi-ni rirjier 
rejiqtLnK, .^LraurniA IdanlLAra' 
ti-na, P41 iEEc!^ Pli-aLnRTJiphy tad 
S 4 jcrct S 4 ^r^:L^Ef ^lo-Lliuds ttior-* 
auRhlf, quEfikly AH(t nt iiriklLt:i C 04 t. 

43^ of All American Bureaus 

■ii-f tiimi.tir^i-ii.'il^in ELiv hHJM bv xtudonii anHl 

KrndwsdM of 1. A. f^. yaa. c&rt, fii ia 

■ 'itHHLH IlhT 




t^ApiHLH llh'lK> JoLi iVdlli £a 

'. Lirt mv Dtiim j-wJ unylly 

,n iWTHKinp inr thiP fa-MTllVIlf- 



lipy aii^i HtrM'ir Mr^nJ 
R#\ Ilia deinkl:^ 




ILIlril mri'ipjliil r| 3 r ] ni-n 
kllR 



■mr. In^'^ur n^n baini?, 

jMr-ii. Writa IcdDV ■ ■ - 

putt la slace akiz-- 

INSTITUTE OF APPLIED 



4fi n fflr-- H»n ■ n 
nhuy A± :J^jM pH 



FREEMI 

SPnd.loi' Tbcillliic 
**RLUK BOOK 
OF CRIME^' 

SCIENCE 



I9t9 Auftnysldfl Avp., D^pt. A-IES, ChiCPiOv ill» 
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A Messuge To Men Who Want To 

WINTHEWHR 




NOW^yey can g^t layiirf IRAtNINO 
In « law wy«k* «f «par*<Hm* 
ftydy—. through low-c«ft I* 5* 

WAR COURSES ! 









\ 



MAIL THIS COUPON TODAY! 

I.EAAN MORE— TO PRODUCE MORE 
—TO IRSURE YOUR FUTUREI 



Sfw ATEVEB jroHT jot todof, ioitig It 6tJ«er 
will help to win the war faster! To do your 
jpb better — lo be ready for the bigger 
job ahead — you need extra trainings 

That extra training, acquired right noWf 
will help you luaure A-mcrica'’a future, and 
your own^ Thara why the world-famona 
Intern atioual Correapoudeuce Setiools fea- 
ture low-coat, ahort-temi Wkr Courses in 
vital industrial and technical subjects. 

These ^streamlined^ L C- S- Courses are 
designed to enable you to get practical 
training in a short time — ^ to increase your 
“fire power^ on the production front, and 
improve your chances for success iu the 
victory-world of tomorrow* Texts are 
Written by leading practical authorities, 
profusely illustrated for greater clarity p 
Every assistance is rendered by a trained 
staff of L C. S- teachers to help you master 
each lesson thoroughly- K you desire^ your 
employer will be informed of your enrol- 
ment and progress- 

Mark and mail the coupon below — 
we’ll send you complete information, with- 
out any obligation on your part. Act now, 
while America’^a need for troififd men ia 
greater than ever! 



IKTERNATIONAL CORRESPOKBERCE SCHOOLS HBB 

HELPING TO TRAIN AIV«ERIC^ANS FOR VICTORY 


f 




1 .tfiMEomiPccs n 


[ BOX S6A30, 


SCRANTON, FEKNA. 


1 J 


Gerftl^m£n: Please send me (witliaul cost or ob) lent ion 1 fiill luToriBalion 1 


regnrdifig tbe Special Wm- CouritQ wbidk 1 bave marked X: 




t2 AcM'urilfRg 


O EiRnd^mRntali laf Alrplant Engrn«t 


□ Practical Elgctricrty 


□ Air niDt 


OGak dfid ElRctrk W«l4in4 


n B-adlfl 


□ A?rp^a^R Drdftivif 


pHigh Schoaf 


□ R-iidlng BluciH'iiifs- 


AichltiCturi 


□ lndmtri«l Ekctrkaf EnginHring 


□ Siicrfltarral 


0 Avl-dtiipn 


n fnfmial CcsRn.biJ*tion EfiglARi 


□ Sheet Matal 


□ AvT^iisipn M«cliAnlc| 


n MflShiniirt't ApjJi‘*nftki 


□ Ship Drilting 


0 6eekki«pirg 


□ S^Dp 


□ Ship FrttFng 


□ CarpRTiitrY 


□ Managrng >M«n 4 t W-arh 


O 5hop Pricilci 


1 n ChpFnilfry 


□ MRchArfFcAt Drawing 


□ Stru^fiir^l EvigliiRiriiig 


0 Civil ErvgilnvtrCFig 


n EngliiiPrifRg 


□ Surviying ind MippEng 


□ Celt Att^^unllng 


□ Maid U?tt Watk 


□ Tixtriif 


□ Oriitl Engln-ti 


□ Metar Beit NaYlgitien 


□ TmI DiiFgnlng 


fn El [' EhgSr-aarrng 


O Pfistics 


□ T^i^llnikisig 


□ Fcif p 


□ Plumbing and H«i-tiftg 


□ Traffic Managtmant 


?!W ...irri....rnic.^r.-.. iirinr.-.. . .. .-.. ... ... ..uy. 




JJj 


XTit lab.,. 


t^onatk li-HtiMflifJL flnea^fcE 1 


1 ftrr* Jit wku^ ... l 


1 Jrv 


ettv.. 


1 
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gss||p|flpiif]ttli^:f|f|fpi! 
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nr THIS AMAZIH6 HSW 

TRUCK REPAR 
MANUAL 

AT on ftlfK 



f^icturedp 

St«p-t»y-St«ii litstfucttons* 
Cows EVERY Job on EVERY 
Truck Mado Srnea 1936 
■•ovar TpOOO 

If 1 E'£ Job to cin 

the rQo.d^Dn\t Thrft* in*y— iKJi-jf'i 
the ?Kwfc OOT to hoTc! 

MqT>OR'j iBJDCiiLS TrtJCit fLep&lr 
^anTjFL|>-Ki-ri iold-miiit oC 

OV«r 6tevic^. tunc- 

up, ovorbaul baaed oa siiin- 

U^netilrer?' o^n glfLcJai ahop re- 
pair m&QUa]3L KDW Ll’> ywira to 
exftmlneFftElE-withDUt depOEiilni? 
it iKnnyl Pilblic^h^ bj Motor. 
the LeedItkB AutoJtioUvt Businese 
Muj^aunc. 

More thOin -Hp pB|;eB of eaay-t<h- 
Unc^er^tand text; MOO cicar, d;> 
taJleii drtt^*■i^5K. dlftBrarai, (ut- 
(LWfl.7 pktures, ot esigplea 

alrendj iu iLse by U. a. Anny, 
pTnefi. ti-ddc Service sbang ail over 
tbe country. 

Anyono Can Uso U 

MoToR'e Ttu^Js Repair MBDual 
cun ranJcE erdlUiJy merimnd^^ tiindlg 

B ]ob cKperLly-saTB the expert y&tt, 
tnnn^y. T^'orK on vJrtuaUj ANY Job. 

Warranted tO HMItBJiq o^ery OhO flJ 

the ^D.(}h(> ossenUBi ^ervicie, repe-LTd 
SdJuHtment. specifleatlcm fjujta roii 
tnay need to tciow. Hsndy Inde* 
helpa yau n»X up the |ob, the truifE, 
the model, and bo to irorLJ Lies open 
at any ^ge for '"wcjrE-whJle-you- 
rflad. AMlo boot, Biiiil. twk* aia* 
jOj^tbJa pBBQp atrgug rFacsiproof Wucl- 

T-DAV-rRiAi-SERD NO MONEY 

EiamLnfl M^oR's Truct Msh* 

gBl now. without lAyitig out a pe^o^y. 

See how It ee.ci pay Car fUeJf the Diat 
4- taail «1£MH 

corapEetAljf satJ^aeia. sena 
i^ ^ wlUiout coat or 
•cq-ie^on NOtV tO 



904 PAGES -1400 
IL4USTIIATI0NS 

Cieftr. detaUed Jnstrue* 
Uoftg covflr eif^ry repair 
Job on every modef oT 
all truckBp 

All typd? of ^Badhne 
Etifitiea— All type$ of 
i^iioacl Entines— BudA, 
Cuininin.a. DodR-e, 
OMC. Hercules. lAntK 
WnuEesha typ^Heesel- 
tniui En^nc.'c. Ah tVEH?!; 
Of Dleiel Fuel Injec- 

thoa 6ysCeins— Amer- 
Jetk n - B P 5 ch.T_ c mn - 
mins. Ex-Cell-O, 
OMC. Tienkeh. 

Alt haaJe ftdJtotmtnt 
and ropBirproeedurea 
In ciL 5 iir-undoFatood 
text, pfeturc5 fiind 

dlBBIAEUB oti: 

FffeJ Syatema fCer- 

burEEjor, AutDcnatEe 
Cholre. IntiikeManE- 
fold HfBt CDUtielE, 

Air Cleu.net. Fuel 
FuEQpa. GBBOilLne 
GauBcJ; tioTer- 
POTi: LubrlulLoia 

B j j 4 E iiifl ; [ oJ J 

pulop, flllEr, nrnril:- 

OB£e ventllAtlon. 

C-MlJnr bys“ 
lema; Ijr^iitlo-n 
SyattniiF ; Sf arlEn.; 
Genrr^b>T¥: OlUt- 
ebit; TranriEii#'- 
HEoni (all Units 

from 1-apeeda to 
ID-^eeds-l ;Ffeat 
^ Reiir AkIbi; 
TurqiH Dlxldtn: 
Truisiet CBa»; 
UniTeraals; 
Brake 1; $|cEt-- 

ip| Gekt; 9 berk 
AbaerkEn: 

«ter 



Ob^E^ion, ^hi 



MoT*E Boflk Huh TIS. S?3 

MUB4BD Avenue. Now Terk^ Y, 



MoTi.lt BOoK^dEPT„ D.sh 116 , 57i Midhm dvA, M«» Votfc, N.y. 

ita.Q MtftiQR s Uew Tnjct ReDAir ManiLal If rt tt t tmh 

NAME 

AODREag, 

CITY...,. ].'..'l! 

□CCT 7 PATION A EMPLOYER.. 



tForrifB pric'r fll, «;,h witS 

.,AQE, 

. .^ateV.’" 



Say trow «nio I'l in Pupvlar Afce’Ao.fifOi/ 



LEARN MUSIC 

in Your Quin Home 
This Airway 

Yea. ym «in n^shmlly k-nm to piny » 

your fut'orite iuatrument riRht In 
your own home thta ama^ihir eb&rt- 
cut wny ! Nu eji.penuivp teneher— fii> 
tireeume acaltJK nnd exerelaeB — nu 
eti-nfu? iin g thcortefl. Y4>u Icnm at 
b^mc, in your Bparo tSiric. nt a coet 
of lesE thnii 7 ^ a day. Every atep ia 
aa elejir- fttt A IJ C — And before ytiu 
knrtw it, you are iilnyine real turns 
by note. 

TOEE BOOK— Send for frw boot let OTJd Print »ni 9 Pictora 
bampla. Thrae our Wuntlerful tiunie fctody courM 

lylLy. M4^^(1o^ mi»Crument t^reCerred. 

UrS, SCHOOL OJ MuniCii 7S Brunswick Bldr.pNBwTerh City p 

(Hrimiiiw M 

Tan SKINS. Make Up FURS 

Be a TaridenDfiL, Oo^rid- ^Knir^unriraf /bin. We teach 

ynu •! Hama. Mflune BIrdsp AKimifi^ Peh. Heads 

nnd refill, ^^r-huoUnr trop^^loflt iiOnM And 

ri«i. mAHE MDnEir. Uc^nt kf^ij Mncno-cari fu«- 
^.r ^WetTlQATE TDDAV. 






fro bu4d, RlnnELlith Eho ^tHifl.] CTCHQJ — not with Utr^lm l«Mm jjnl 
DT—imd. Ic-jinlld^Jf etffTtcl iLLuDbud ■’Hfil tHTcbiei^ ud REiiDlyi||P«i 
WmiilM hLidbr^laa t, \L\, Hmntia. Veikf iur VwkEb**-, 
DE-n**^* ^ *>1 Ol^L 

^HFEQT VOICE iWSYlTUTE. Sludlp A 135. 64 i; UM Sr . Chlciso. li. 



AIRCitAFT Oesfgtimp a fn^ineenng 

■5^ 



liiiHE SrtDT 
4 mLlATL 0 ^ 
31 TAB S-CH&GL 
ttf Ar&fttAtiTrc: . 



ohh learn to. desipni aErp1.flfteo.. A Ryna 

Jlumn hlUdy v.niijrpe in Acmnauticel EnR-innd^r- 
Ltife will lUtiNire ynLi ijulcker for a Jbb wilh 
ejjrjd. EiAy jind il fuLur^. E^iey to on 4 l^ 

Nu EKpcrIecift laec&ojiriry. 



lero-E 4 LUrd. 



P J 4 -ifR. 0 i VBllut^lfl 

* “ “ llliutvatedr«talDE- 

nVAh A^WOHAUTICAL INSTITUTE 

tindttirori Fluid. Sait Caiil^rrbia. 



|AW 



ariTDT AT IIOMIJ _riTrEnSONAL.^lrcCEBfl BUil 
LaN<-.<^’H ftl v«ro bxpbtil JiiqCmQ. 

twn, — uvM ILHMWn hliOdBiito HunollHl.- 
R.-h-p.riJfiE|. Ah Lrrto fujBlsri^. po.vreieniji, Hpi^ 

lot FJIEE BtKsK— "■ J^iw lULtt CtuuiABta.'' 

AMERfCAN EXTCNSIDN SCHtHlL OF LAW 
&epL 3n-W, 0 Coot Hvian St., ChlrtaoF Ul- 






S|i1nur|id oT>LM:>rtuikLitc^.q, Pi^pare in apjird 
tune, Efwy rlun. Kh pmrioua eiperknpD 
r^ec fel. TOtninun Ktiool «xl Ui^at Jon Eiifnclent, 
aencl r^pTfee LunJikt "UppoFEUithletitn Pbo- 

‘CAgraphy'''^ poTtleulota und rtQiLlreQiitJuEn. 

A#ierlGan -S^hofil mt PhtHi^raphy 
ISttl aiichi.gian Avo., Dcdk- 13SA, III. 




EARN MONEY po^raIts 

• No prtrJoos tmlnSb* LIT tiilcni neceB- 
oary. Llnl^u^, ytUiirt Syoicni you, 

by niml. En ID oimnLe. iH'iH}''rtD-<foltQw 
[L^uauiu. to make eAedlcnt ohiarcoal 
04 id oil likenesucB,. Detailed jiiudoncn 
STUAftr yuur every abep. Send fur free Imok 

^UO| 0 >S> lodtip. 

121 Monuraant Rvcm eeA. I nd|ana>p«-l lo, Ind. 

FlcAaa frond ma ireci h£>att ojm| outhbe ul IcjoApfr. 

^Vame ^ 

Sireil 

atv Static 
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POPULAR MECHANICS 




J, i. SMITH, PrAsidCTif 
N-aHoncI R.adle Injtiituta 
^lebli&liDd 2S- V«ar& 



fltijire time. AnJ with this aapniJl-o Lea' 
son I'll &end my lILuatraLed 

WIN RlCIi REWARDS iN 
RADIO. It deacfibea mnny faicmatlns 
jobs Radio orTos’e, telia how you tan 
tram lor tUtm. at hojiio in afura time. 
M«rc fTadiOiTflchnlclBilt afl4 0|wratof4 
How M*h< SSO s^Waok Than EVW Bolero 

Ttii?r?i'* a hiff Bha-rt«Ew -c-jLiiablt RudpO 
JiTuf OrcruEOri tweausn jd TuSHy 

haVifi ioJnsiJ Ihn Army and Nn-vy. yi^hEI^ 
Hadloa pnj's ticuer UOW thfla for yearB. llV^a^ 
Rodjoa out of prLHtUClli^n.^ fiitiiis al*! rwitB, 
vflil.fth wfiffl forniDrLy Irad^U 5 ti, cuid^ CCvthtly 
tu ih* H4>pniafc EiumbL'-r of sarvLEjtnK jobft. 

UroDJcEU-tlinir Mjiil^ia, AvLdiL^ and I'PUe-b na- 
4 Lh>, i^h-iia JtaJirt [Uid fitlKT ■^■^irtlr¥l^lJll<■ntl£^a hra^rh- 
ca- nri- <K-rtnil*.i1 Uiff for OpHmUirfl T w’ hi nLnl-nn il- 
ea mvn T*tui LcavlJijj;. Ifmfc itisty Dtvsr 

wh; ;i lifabn -wtim It i^llL 0^ aa easy Ern 1£<?I 

started \n tills i^wriiftatSiiK- Th^ rnnemmGnft 

\cfi, cir4Jn liitmlTwla M ^yi^sifciMicnt cinilan iii^U 

Uj-lcd ftiidid Ttien JiEid vtiewn- TtnilLo 

Willi ilhigrr v-?T m-nl«n-* IjO- JiS3, Il-WIPG iHJim. 

iTir ftw iHiltkDil ptrsonnpl. A^il llsli'ilc of the- Nt'nf 

iabi TeJ*,"«-i»L-iiii, Frequency Ml-hI|ji|.u| 1 -iiii, ElccirDTi- 

1-rii fciuli DttlCT H-HiSL^ dfl^*LflpiTlCmH VTl 1 1 nHGrt 

Ihb This Lu the soft appuTt-ujiltr jtJII 

BhiHJidn'i ep. 

Many BOitfinsn Soon Alllco SS, $10 
a Woflih EMrlra In SparO Time 

■Thiwfl-''5 nnyliHhlP no DPTwrtuTiiLy PlfEl't In y-nur 
n<.lniil-HrfhMid to jnu-k^ Lii imdc llmt 

lUdliKi^ Rive yini the ImliUl'R Ehnt Isiw ifiitrtpfl 

li^iJidPHls of M.n.Lr AtuiEcfitH- muilihiV S-.'. Hin a 
u-Hik vMLSJi u~iiTiln o nir^tlhii aCec-r fninilllTifl-. 

The X.bl.l. COUkm Hn"t nc-YntfiUliiR Juit iitl'hjtw! 
ta Eike iilvanEwci* Hrf Um: r^wnt m-rh^i fuh 
ill-C'A] bfiahfl- aTMt ooviriie*. It tiai b^'n E^lfld. to^edi. 



ye:wB I have 

ji been la ii^lm- 

fSTT JL hb>>^ fop my*elf 

iiipkiiif; Jirauu J 
S'lQCi- Ji iian^ith. 
U<nLne«» haH- 
In- 

cruMcrE. 1 Ipp'.-n 
K.rt-f. th iti3.ek for my ntpri 
jn thiH Aftr.!!-: J. 

■pnOEH^TGt. w, T^stfiu 

Auiii Ccri»f Credit. Tuxk4h 



to no a 

IA/G4-k 4^1 9pBinO 

Tnrt 

■ I hin DnifARril , ■ ^ 

In niwirc Umi» 1 ^ " 

Kudin wart. I . J 

S.L-ymJ’E’ riPO-lfl ,1 

to aio -n 

I ofiGn -r-jH 

wlPlufd iti2p.t I 
|i4Ht cnrallEa 
ntp.ieier Eii.-rdUh^ Jd] iliLs 

ti-fl iiKinfy «JTT f- 



priOAnrASTEKO J?TATHjW« Ui^ lllusEniiliMiJ fhuday 
ELudi? ■f-TH'hEiselaDa aa i;.i>iTBjiirH, iju-uiUjiLidh. iivmii- 
ti^iviEKr lE'ip'i* Bi'J li^ €rihcr (:+>«rl nfiil nR. Ntmrty. vftlh 
■M^iiinj: 1-CGiuilcal Jabs. ItAIHQ DU-n'!^ imitain 

UlMi«t*^l-lub^.lr A tKlCTDlnEir flf'llt rifiiWA nnonr ILluStH 

TcrhnLvtPfl^ OLhw^ tinM shelp 

ic^ ana mailt S5 10 a woGk cnEjn linhEi^ Itud^ 
la Hposa tima,. M 



I l-lautenant In 

war j SIflnal Coepa 

W ifii ' *'T i»ni»t Ji‘ 
vylsi- Aivy 

’ j l'n-T«>ai.lan jsa t& 

- ; ^ my L y p p ot 

i 'A '■ trarki but I rswy. 

i[^L Ejy tlnat X,n.l. 

tnliil.v Kimlr^i 
1-n ttilRhiy bandy ttivstf 
d'>fam«.' iiiHt I'lddrefia cmiiLttili 
fur milEury reHMOhk^ 






^ Extra Pay 
f i rn Armyj 
Hav/jToo 



MR. J. t. SM(TH, President, D«pn^3FP 
NATFOHAL RAPIO INSTITUTE, Washington, D. C. 

sroEl me FBKV:. -ftltlHjUl ohURJlU-iEi, Sa-mpu- t,Lii*da uwt 
■"^'In Ukb tUiftuMiJ LUI TtidLe." ifiio Maiyiiiuufc will call. 



AddrG«- 



JUNE, 1943 
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More Jobs for MACHINISTS 

and blg£«r fkay for men «vho know thoir work 

This bi^ hnTn^fttudy Ami Couirfe yeoi Uac 

practii^al facta on machinoH and methodB you need to -ad- 
vance In machiiie ehop work. Take advant&ee of tlie other 
exptnTncc-.H lonncl in buoks. to ytior problemfip 

incrcBBe yonr efficiency, with 

The AMERICAN 
MACHINISTS' LIBRARY 



Now is the Time 

for you to get into 

DRAFTING 

loam Al ffomerram An En^iwar 

WilSi indfi^iT FurcriBhly — field 

for DHAPTSME’N Is bigp:r tL-sn otetI Gtt 
iolQ a bct.cr Job ’B'ltl: taawn aiJiI la*- 
clnitlDi- plcaiijat Wrlr. 1 will UHn jaa. 
•t jmiT hDEna in your Ii^tv iim.'t uutll yora 
trt holding a. bett^TT p^rmR ipualLlon ju; 
TSiuFtsiB^. ll? pMCtllMl t™inirt« ua draft- 

ini felvo Irtctadea a mortltur «Kiiri^ In Indiur^ 
t^n-id ncaj^niar TBlusblc Ort riijw nroanclff. 
liiitirovlimifc rcEtjUi?? i^odemiRlnf— *U 

eitreiQcly ImpartjLiit and iwontsWe to 
draftanseoe Write tor fiill flJiiBtiTated aif 

uLIb and IwmklrL, Gi™ tout flfc. 

Eftfllmwr DobOh DIh A 3 JT+ f-lErartyvIlIh 1 lr« 




Al( WLirtlnii toolB, 
Lmrllkdirji^ drai^ir? 
(ttlhle, fieiit to ycHi n-C 
crucc — fiLTnuhiid free 
Vfiitk CtJUSBC, 



t vBlumav — 31GI pjis<k — 3-ilfl lllutlral.lafia 
fA Camblnud hipRku-iitudy CDunB and rBlrriEiCp IIAa'Bi'|i] 

Thin library of machine Bhop praellHi wtL'i fnhf pfjieiCeol hieii. 

It cLves y-HiLL LiLf!- Lieai uLLMlhihda Enr every khiiJ cit Diechknc shop work. 
Tt fmty expLaLiiB luLties, drLIlB, and oinor ntaclifcno n.hi|!$ pud ihelr 
operaiidii, fiiiuunihtk wrew murhlnet^ *(iei.Mls utid feeda. Rear 
sod nroiliic-clhn Jlea aud (\itv\trm. puiL4:li sod die vtwft, moral Hyrrpr- 
SnR. ph^.. et^^. I"lalinly wrltTen-^oomiiietply lilyHinhipsk — ibe htei kind 
Dl help ID (4i$ bn-ttvIilnD Bbetk msu nhn waoia ia advance hlioBeir. 

No ni 4 nf|i down — ppbe|aI prici — oaiv payfntnti. 



I EXAMINATION COUPON 

I I 

I M^GRAW-MILl iOOK CO.., m W. 43 nd St., H*w Vwb | 

I ^ IS-cnd mo- tar ton doyv' ■filinkDi.LkOTk Etiv Aefi^rlo*^ MnehjnlJtt' i 
I iJkiKiry. II uiLlnfa^cDry 1 wJIL Fcnd ^cni SI. SO !□ 10 oi^O , 

■ in .Op ipnnthlv UBLibk tihfe prkL'* at tlO.SO In pnkd. Jl nirt W-ptii-bik. | 
I f w>|]] ruEurn Eliir ihm^Ik* piML|.iAfil^ |To kaiuri- prasnipt tiilpH^ii^t | 
I wrltD plBlnEk^ And rm in all llinii^> . 

I KflFRD ........ j . j L j L . j . j . j j . a h --«■■■•■•■ • 

I Hbhib AOJrcin.. 

I Ckty And OkAt?. .,. 4 .......... | 

I Foflkklon 1 " 

^Nattih cit £Ta[ivpar>y I'M-6-4-3 




YOU cAuJ^estroy 
%iir inemy Quick! 

B£ A ONE-MAN BLITZ 1 Strike with 
Cumnund^llehtntnEl Yondon t need 
cac-.lJico mnaelea to uaaSuiit;r Ju Jlte-u, 
fcnDGt poworfui of alldafenae and attack 
mrihoda. TaChnif|uO ia tbe deadly 
Secret. .Braina coont— not plxe* not 

■transEila. AioH»at mkractUhiuili eflicieot 

Gain Scif-Confidence 

KNOW how YOU cun lick brt»t« 
yauftL^M witti |DV bara fainda 
Ofrfy» even -wheO th^ ftrt A HMED 
witb Rua^kair-c-, clyE\ Go-iYEady IkoW 
'■“ “-protect your loved^^^j,^. 

* tAacliBa Vi 

tt cxB rcle cB ku; d, 

lor£jccJUnri DvCalls— Fr««l 

rLmr Low Prlre-, Satis- 
igBPi e ik tB nd or yiDOir 



lor liny cmcfveQey^-protci 
eneo. AniELzina R^ff-itBdy 
ynudonbJe^uuk, 



iSHrtLl.., 

llBotkin 

lansBEyliBck Maileoci^nnLiw 



FREE 



§ NEISM CO., SOD Shaimth Sbreet 

I bXPT. F-B02r BHJBAOQ, 

I n#AM rt^ fcnB If?* ws* Nrd-hlfltea dotal'a about 
SuSHT J q J 1 CWh No iil ItlBfiiaCL AD -11^ kpj L, 

I tJamu^ 

I AUDKES^^ 




73(1 SHAVES FROM I BLADE 

■WM AMAZING NEW uSA 

BLADE SHARPENCR 

I^Nicw nEiarpCBitf for -bJ] ntDtLd of ^ , 

A ctnyhliT-rdgf^ rarnr bl.ndcj 

rpr-rFurinji Itiirzickar '"N-bC- 1 'W 

tucccsoary t<? hlnrlfin,” \ [=■# 

wriLPB □n-n- UKJ. AnallkUT R-i].'9. 

J ' ‘ EEs“=- di'i’iJ I kilBrk^nTfcr j^'taineii. "KAftlltsiVLr# 

r rTPLIi i^iu-nT^ru Li-niln bersLOK lL4U-u^ >.71] 

If .dilTC^ . ammUi Bh*.! ini'nil5‘'f ■ KCiSfU^t" 
rork. h*M /nrfwi lUiric and pn>pidr 

lyif^LlrwIlT. .Iiikl: torbEixiih. Dj-iibAf P^:H 

-ij rnHn. fCxmLwiTTiD^ S'lZTilT. 

■e. Will l|[pk«i Idi^ si Ft. 

Frika todSifT^Pnii^ ^hEdh.!! iinlT 

1. pIvF (»W-!]Mip^T]Hff![jyi;. ^\nu 

R.'LZLkELjQLl. File E dBf "ml Ifri'll I" pit ^JbIwK-L«I wjUi 

■mooth, ib^vDM Villi reiuni JlAuJJELjLL ieh wa il i?Liitii 

ViiUf Hairr— iirrfBi- IaiiLit. PMlQRdfJ- COfWPA.'NY 

C30 PtHlti nllchtBBn Annua, i^cnL ?0A. CUeiacd. lIUnDlc 



AT HOME. Ey ■:Mir lEitHlorth ojli] orlRJtird 
liiHh riF Mt^rr:ti.''.Lri!i jnEr I'^iii li'flirii -i‘vi'irv piifi oE 
Ike WATCH REFAimiMC TRADE AT 
HOniE^ iT-rpnrc yournc-ir for a w icll-pft^lnR 
liiieLliukL nr bir^irt lih liUnlkM^^'i jlIN!!- mjnpl4!'lni 
niLT noiir^i iij laninii'tiiin. t^ticril waiclj rtn 
Jriilri li< 4 irr In di'ViJiuil silirl 4 irin'ni|V- r-^jm v^jy 
h'l^t/d siilarleH. i'\i-r imrUculiiF^ n^\i^h [■:>' Liua 
WIicBfiilFi Sahoal af Wnirh ftapplfline 
Hi E. rVlaipn SI., MILWAUKEE, WIS. 



tS'Ji’Z U. S. WAR BONDS ★ STAMPS 




Bokid-B DbIc- jfwd tDundV E NoW 7 Lb Lhjdiutjy La. WlLResr^j 

Kiiipjy di.'iif#flKLi3ii -pp^iL Hi-w hfifji=- study u 

quBirnH yclu. -L^ominDn n«ihrtol ciinpntSnn aitnln-dEitr If ycTu'^k^ I 
Ahkbllloua.^HLcfbi:' KKtJEEUQil£,"yppertuiiitiuti In baking." \ 
NwElonnl awkcBa iTlhtiLutF , I 3 1 s FA h i HArt , Piiit, 1 Ifl- A, Ch«CAnu 



the BAKING BUSINESS 



ALL 

□iTL 



TIIE F[_astXjC Indhi^iFi- -iiOfilSa nuifiEJJiii:s.TiHrai on. arriaEI 
h>'ul-D aeii] Fur l?lu pini'I'.irllH'n or l.run|j aivp C luck 51-acitii. 
Art ■3^'^ N^CHreliLcn- kn E^»tni and Murble- Imlitn- 

1imi. b3iH«riui-iL‘c> unnrccinuTT. maLcriBL Tii.ikc-H 

■TtiruCnr lar deoct ^i=-kl»ni, EimJjOf ihimidR Fuirikab^P f--*- 
rr:ccd producLliim. SmpH LhViiiun^i.!. iJCLPi. «i iwod rvFur-i". 
■iVk': Ann Kdw rt.Aciyu ntd ficAiw STofe onDt.n^ 
^YitLI MAISlit'AF^tm^n. arnkltkous men luavg HLbFii't-< 
for TTH? ]!TTiiiii^''f|ty- Our FEIEE knjuk:«|. wk|] (diiun-hl 
p-iH tiF-iioftE you. 

PLftsTiJt I Es.Owt. p. I m wunmr □□ avb , biwYcfit. n.r. 



Atklu e«yiIbv. Wrier now f-jr v'lP Tr>^i Hr FTu- 
U-c;!:n.^ u ■jI-'^hI [^tUtvii." ]l ri>nljiKi i|.h:-Ii- t l a .i.il 
belli l.c-^ ■ I'rra l->' ^EPLi In iiiarc «';r;E Fn 7 l:.?p 

Ilk- Inr >mir iinma {hhilIUuUt t-:: 3 I Lm. oniL u [vn Tmlii 
■ uliHahLa Fcr iliailBl ndlLLnc. WriLa liHliaf. 

THE TAN11ILVN Df rENW-l-n^HPP 

X441 flItM eulldlrtBi, K*niM Clki, M* 



Correspondence Courses in 

RADlO^ndELECTRiaL tNCINEERING 



LOW AS 



CLkCTAkCaL ■KakNEEniPrOi. drl RMiJ gruu at-w\ac »1CE^ 
rrlDD] Btld. M-Tidc-ni- Vary undmiBarkakilc-. Tki44rr mnd* hh^, 

HADIO EMCIPlfCE-'fri NC. E-li-'H -Ana rauifn c rulhi, -piiF.kb bddpa^i, |>llQb«J'Vk.'Lii4- 
JtH"* ■ ^ ''' *** -^^is'-ncwim nii*n i^ij i&TMiiffl ki|i« btuhnKU.n. 1 nlEkui 
HJ'sLV t_i, ^ :irfr i-iii;’?--. L"Pl4rrFiL Eti’:n,#pi; nlnn. |<;«|vLr«mn ll■.T'icll L m£It 
nap r IT VT-rii:^ ' .I '■ i.i^^ -.I Pi i.rol ^-rfc.l..,ri. ici,r|^nk liiiii'NPUjr^ 4Lr 
r net LAHOOLN ENCIMrENlHQ $^H0OL. B^h fn-P-S4. LhH*4ft. Hrihr. 
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POPULAR MECHANICS 









vrh»* 

l.C.8. students 

«hoased.»tf«- 



JMaybe youN^e learned that only with proper 
training can you hope to get ahead on your job — 
maybe you^ne often saidj “Some day Fll take an I. C. 
Course, and really amount to something !’^~but because 
of the war^ youVe decided to put it off. Don^t do iti 

If youVe drafted^ you^U be encouraged to continue 
your L C. S. studies — for the U, S. Army, like business 
and industry, needs trained men — and pays them lie/// 
Furtbermorej you will have real training by the time 
the war b won^ and you”!! be ready to step into a bigger^ 
better paying job than you have now. 

Figure it out for yourself — training pays in peace- 
time or w^artime, in Army or civilian life. Mail this 
coupon right now for information on low^-cost L C. 
Courses in your line of work. 




fioic SCRANfTOK. ftHHA. 



Without Cost or oti|[j?atlDn, please send me booklet and full parEicubra about 
the course before which 1 have marked X: 

TECHNICAL AWD 

□ OontTftiiJtlt ami ISulliLcf 

□ Cr>t 4 «ii MaaurAi^uioDE 

□ IHivid UngiDH 

□ En«#tnic&l Omfi-laf 

□ EncuiHriDe 
O ElMlHclkni 

□ EIlc^lncBl MaLatpnaaH 

G FDliDHlrrinaii □ Heal 4 ii« 

Q ll^at M<’LbJd 

□ ITiglq'#*y 'it^blpb^Fljia 

□ 'HaitTUElS 

□ lEHluHl-rial ^JflliUlii-riir 

□ EbgiiHf'r 

□ Maahiiiual- □ lijppw’tnr 



O Ab Bratfl 
P Air C^Hitiimiac 

□ IJraJiibg 

□ Arehilectirral DraftLoc 
D ArtiiiEftrcyrt 

□ Auto 'Ecupoq TimcKup 

□ A«i1* T-i»^laaiL-rin-i> 

□ Avigtifin 3 Mwhwifl 

□ BluflpriDi RudLnc 
D B*ilEprmakinM 

□ DridgA Rbti-i^i-iaRe 

□ ClicruijtT)'' □ Cm2 MioJiia 

□ -Erivll RitKlnMuriniq- 

□ CiQDCrCit« £Q 0 DOi]riDia 



IHDUSTRIAI. CDUtiaCS 

□ MaQfijgcnHrat cif lov^ntiHKti* 
n T^Taripn- flbglDDA 

□ Ma^iAEUmI DTDfill 4 ! 

□ Mcchaaii'a^ CnEiEiEwijit 

□ kifircEiLaE] 

CTNa^gali^q □ E^Ei«riiTDak 1 viK 
P n^tiiM □ nusahinE 

□ I'uldic WnpL^ Rr^lfi^^inc 

□ PiOxi- ^iTi^l r^per AEakJjjg 

G ri-nnnr^ 

□ HiiiLu Qp«niiiiric 

□ IC^ll 0 s^f-vioinn 

Q n. It. Sm-LIuq F-rn-qqnnu 



□ Samtiry Frtt*iBDarJE 3 a 

□ tIkiMt >1 iMl W 






Q Ship iJ-iartio* 

QtilikpeitLtd □ fibajk 37 e«lUct 

□ Hjiuiiu JiHfrBtnn P .^[dbicu EEigdcw 
P Steam Ksttiiii 

□ 3 

□ Stnjcturtl ERjOEK^ring 

□ ikm-pj^Laff bdiJ 

n I'nl^Wrihiih}' □ Tifinp^i^niSf 

□ Tfistilfl DMLfnuQH 

□ TooTmaking □ T^iCil n«l*n 

□ WbiitJaig, ClM uud nieqlKc 



□ 3 i. It. ^ifniJEiLui □ lErfriferAtloD Q Waden M[LaalBie-LiJE-iiic 



□ A^^O^nllnj G A^TaFtLEEDE 

□ Baok.k.wping 

n LiiuLiwnfi E.'PTVMpH.HirlfriiEv 

□ BiuineH hlAJiagem^nt 

□ Oai'tvMiiDg □ O'ir.il ■Sqnice 



□ CoIIee-d Prn>*«tflry 

□ CaEumf-req^k^ 

□ CormniDrftlfLl IL 1 iijiE.h'LLcri|t 

□ r*i:ai.l Arwiurl^iEia 

□ C. P. AeeauQEJibe 



QUSIIlEgS COURSER 



D AiifaacMt DreHETkalciEii 
P Fouda arwl CtHkary 



□TPIm Y«±v Ofillt«e 
n Finsmauf'lfiLp □ 

□ -Q-nnil KK^LIaTl 

n nigb SeTiwii 
P ManiitiiiE Wciric 

NahTE EC OHOM I G 3 COURSES 

□ UcETi# Drsaamakiag 

□ P>i^i^q 7 iQtiBJ[ Uma-makinE aad OFStaililC 



□HAJnr*y Foetal CUfk 

O flalwsTT-nJwhLp 

□ □ Rpnninq 

□ HhomiAnl anil Sicn LetlanDg 

O Tea ajMEn *nd Caf-FtcriA 
Mojui^meiitr Catefinc 



.^J(rO-r.,r..,...r.,r..iJrfrnii 

rr."jfTTf 5 wtmmi 

C 9 rincfi:.gft JUJtbJ Cnfr'rtpi>nrfrtirr Can^rrfa 

jJrjfbEh riitcttmtri jf'Hd' nrujian fe C. A,, 71 A'liijrnr'fj^. li*', C- Fni 7 Eirnd' 
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ISA 






DRAFTSMEN 



? ia ^tamorlnE for 

' mo*™- drnlCflmrn filr' tJlO 
Gar"L atzirt unli] plana are 
drawn. EnlEdinjia, aJ rplancaH laacJU ii^aj 
■ ^"*1 trldjeto-i all aluE-l (m tJic- dmfL^ 

(lift hoRiTd. eo Ii'b- nu- "^wndcr llkat c-MiMT ftaod drafE^miLn 
haa a Afi« Jr>l>, Y^:B^ Jri>rt driLftfenti^b uro njccdc-il KQW. Tli& 
pay ia gbod and lJli* opporiunSESica fur aclvabcEcncat ftrbiiE.. 

Learn at Home in Spare Time 

Dc-j;in now lu tbrn sp^ri! hniira intu mcnajp. Be a dlF!=tf Lbnin n. 
Ihe CDnnci-ctiJijE ||rk h4?liv*-0 b n Tnei.'liH.TiLD n.nd awi AnftLDcer. 
Enjijy tlifi wunriurfiil ftpFwtpmnttlttt fur p-TOmullDni thnt kx\\,1 
bfirifincin- nr JirtJjitie: Is bceclcd. Ycm didn't 

luLve lo leave j^our prUfoent Jubwhila (ittarninE. tlse'a.pbre Ume. 

-r^ ~ ^ WW VKK K-K K WK 

AiMf(tia Sebeei DvpL DDJl^S, Driiel iHt tl |tfk IL, CUcifi^ IIL 

0cib(]H1i{^lir PCi>ni1 m>? FRISE lnrGtninLlOn.n]TerliiE!ipcC!UI Ibila- 
1biZ in aulpjetlt riiucl!4d lielviv, Ne ebLii^itJen dd mj pHrC. 



□ Drafting nnd Deii-iflri 

for Mcm and Wofneti 

□ CkiAt ArroiintEn-ft fur 

Man ufa-L'turinA 

□ and Bdlldlnft 
P Autamnrlrc! F.niftlneeidnft 

□ H Lia-lnuEi!d M An A gcmen t 

Name 





□ r.l€:ct'rioa:| Enainecrlnpl 

□ DJcirl FnaifieofInA 
O Hi^Ti HchiPul C^iiraa 

□ Pifiirtiea 

□ Mechank-Bl Bnainccrinit 
D Aviation^ nRftdila 

□ Shiph-ulldiDfl 



in 90 Days at Home 

IliLPrilTiKli al mrn abil WWTU'b of o-li nft^E Ifi-Sl)’ $19. Ut to 

f£ij.-tlO In a. sinMir d*7 Rhlnj: lel-cotiao BVi-^Jiah bhlI 

irjdrorTlitnjn?- 1 Drill morll. Thnre li 0. b(| flEpHnJ frOTH 

Ilniiiltnlp. fiinliuTlUJafir l-’luhiB. l>itrtDh^ £ili4E prlftC* patlGbtB M 
VtlI! a¥ 4JtJLnJr[iiri I LJrt far aBtil^llShlnE laur Oti'li Olllca. 
l^fPTl ma InPGrrilliij: cnancy-asuKliie JHUfDFK^n in your mn liomc 
hj mnil. <lsrniiRJi niir bame ^lUdf COliraB. S^rnq IpstrurLcrrK 
BE ia flier :N:ATEO^'AT.LT KNOWN rEELiienl Frliciul. A ilipliiriia 
hg mkaidud UjKiit ciiraijileLlOlk Uf Ihe ccmrsc. Cuunu cun be raii- 
JiilrLcd in ? In 4 monthq. IHrIi licbDol Irntbllijj i* 
IKiL IlCteu^ry flnrn h\z IdDcir^ wEiile Ira 111'- 

IbA. 'I'bi? ATrnV iiikl Nat; bead Imadradt gF HttP 
end unDien Iralncd Ira JkiLLlldiiEll und FliyalOl harnp^. 

Anatomy Charts & Booklet FREE 

Knrull nr^ and W* Will Ibenitlfl it|Lirnpm ohdI. 



■neilicnl dLeLlDraiiE-^. paltbltnL Tftlll^lTiE reJIer Ami 
IlyilTD-Tlirtapir atippllet wUliHit ttlra eflFt. Tl>c 
i^diielaK CDUTEa Mimt laiir be wGrtti mum' times 



like iiilHi-rtE llllLlflb fto. 

StGd -SAUiACira nfla' fer Anaibniv ChiDrIi Jind bedklet 
«f phnlesraphs and rettm Tr«n auctes&riiE d^K- 
UAltt, Th>tH Irlll all bn tertl tie^tpald — ^FREE. 

FHE^Sliflte If^sSaJirfr Ma7i^e ” 

Bept. AE4— IDO £. ifh\t 3t., ChltlfP 

You niay Bffn:| Pfr* FREE aial UflIlpAM, AG»tOfll? Ctihrll. 
conlnlnliiR- plnDEneranhE u.iid laltorB ri(inL era^iji|1rtH, a||r|| 
tkridU ef cJTfr. 



Kauie 

AiidjrsO 

CiU— 






How TOC 
and Yoni .22 can 
"Go to War" 

fSse ln£id^ Bcict Covei} 



0 , ^ 



Today p lQO% la war war|i, Ira notnW-P tlmoi., nUirau- 
u^imm 4f 231 tal. fUFlCS, SHOtOLINfi^ ¥EL^. 
&CDPE £ICMT±, tAU€^ CMNS A EQUIPMENT 



FIX ANY RADI 






[.L'ani ijkilr'kli.i 14 rrpn<lr nil nidlo irtn. N'cin', i4iETr-.^iiL Cfl^P'ireE^hn 

■ ihi>iJihiit |^>rir|.|4p to da leJinc-i^l ^Cirk ^LitiuhC IcrLiii 

!:»■.. V l ;L^ T'=‘llci trSsHj:;;: 

.'’Imiile, pl^Lunr =iU;-;:-.>.LiiLinn IrJi yau whtr« to |oi^ for fAllltw flriil 
iin^ 141 imij«i' fch-c rmiilr. FJfi ii'MiH i-w iii>i:4ji.£| jiac nic^nt in|iiv, Manual 
AijHi] In.. 1 1-S iMiruii, I ft bluc-i^lntr, I.Q(Hl Iklibtn. lO-duy urlul, 

Lillij- Si.^Lh, tjn:ihL|iiii.-l. ■-* — i- ^ 



^ "JHl _ _ 

jllij’ Si.riLh, -pCihLiiiii^]. MDAfy ’bufk euoJiirLLei^il. 

SUPREME PUBLICATIOWS Ai.l^r .VSr 



ENGINEERING 



INdIAHR 

TECHNICAL 

COLLEQE 



CuUHrri la A^rMiaufeU-jl. Clieinjril, CMi\. KlcctJi- 

cal, >[ecJiu!in’!kL. oEid ]la(l|fl EpftiritflnB. (>jie- 

emjrs«9 |q TIdlUiI. u.rad Dniritn^. AffrilTed bi 
L'-A.A. Ptera rauixuB 'trlEJiDiiL aildri! d:«U. IatW 
hilUoTL Lutko InJuecrlnl eeittcr. 'Oppcftiia-I.li' ib 
^.rn pan lUlti.z rTpenaea. Ebwr Jiii| 4 , Beni., 
lire., Alin-U 

5Q3 E. Wa-ahiitiBtQn Ellvd.. Ft. W«yn«^ |rid^ 



STAMMER? 



ThJ* no^ 12S-pa(fe boot. ^"Ktaraimrn-irw. 
lit anil CoiTKlIoii,"'' JeftTilies iho 

Isnfiue L'Dii MrilHd for aeioftllCLc c4JT4e- 
Itun nf ¥tftTTir4«ifl* iiid rliitl^rinii — imr- 
fGP 4 a ypiri. /rc(^ip> of iOft. 

BanlBmln N. Bobg*, Diftt, i«irp drelo 
Tower. lndlH.nB|jnl l-i^ I rad. 




FIBRE ARMS AND LEfiSJ 

Uftht, ^neatly ncruflfl and floen- 

fo^rtaiiLe:. h'lLlural upp^nxBapo, 

Bracet tor alJ delonpitlea. 
3 cLbd 1 .LAc! dcalfii. FaJy Terana. 
BLIOH&tElN- MED CALF «l9-.3ril Av. 3., MI-nrfa&poEli. KInft. 



SAcrf-Cuf MafAemiffhs 

COMBINED with 

Pr&ctwef/ M^s^ames S/mp/t^ei^ 



NEW Mb-] jTsdidi pounc! Now jpou can learn. [Iw 
fpc«d/, liinplirird fryiitnM Of ealcidaLicci |jwd tn- dRJC^ > 
iftfrlL rnfiilKTfL fO^AianiL Tbindi «i ibe 



ItORft l/-Kn ONI? wav (n mqltijjlT J by I 6|C- rn Z=jll1 T:G 

ncK «'iLh;(njE ridifajhionM niulti^icaEikin; 



lane coiluBni a4 ri£Uf«o Ifela tigrunint klwri-d.ui infLliod 
Lttrn honaporaKr, i£dt rule, mkKfTKicf, l4jciriLhiVii, 
neuucr. p:2£zlH, etc. <rU. Lirft Uluitmad kislLme 

anprfn. onb pflil.pod. SatrarKCiM air EejuAd 
Amur Trie rub. with ymr inaeK.lika mMi±J pawn. 
I Uttilt. ..null EOUFflu TOMVI 

[ F>44r N-rwl irtt dtiiil*- iborjt Cumiltcrnoilttirtil 



j 

[ l^tuaJ 3 ^knniia&e^[hrd'' Naafcbfwi^ I ' * 

.« < 3 ^ 
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POPULAR MECHANICS 










! tm a^am^ to&e xeit . 

THOUOtiTS wi-w^sueha / 

\sKUMy vmiOiMsn 



■p\0 YOU ever get the ‘'brush-off"? Do girls ever tell YOU 
'^^"they have a headache" — and then the headache turns out to 
be another date? Well — girls just seem to prefer going out with 
a husky, muscular HE-MANl And if you want to start building 
a HE-MAN's body for YOUR5ELF, just listen! 



Give Me Jutt 15 Minites i Day— and I’ll 
PROVE I Can Make YOU a NEW MAR! 

I CAN fibfjw you doacna of pictures 

£>f tLinny, scrawny wcakiing& thjtt 



CHARLES 

ATLAS 

An actual UA^ 
tcHiched ]:hnl<s 

of 

AtLi, Meier 

cff“ Ehfi tftt?. 

World’’! 

Molt PEeTHfitE-” 
ly TVvxlnf^Ll 
Min.” 



I' VC Eidpcd to become brawny ^ big- 
musclc-d .supermen f TJ] show you a 
picture of ffiyscif at 17 — a &pidcr- 
jcggcd, 5parrow’-ehesrc<I appeimen— 
and rEien compare ic wiih cnis picture 
of me today r Whar I did for ibosc 
other H'kO — add for niySelf — let DfK 
PROVE I can do for YOU, tooJ 

I can begin showing you RESULTS 
the very first week. REAL results, 
MUSCLE-tcsults. Vciu'J] soo^ have 
INCHES of powerful muscle alone 
your arms. Broad^ powerful shooil- 
dcr5. Hufilcy chest. Strongs musclc- 
ridged back and sEDmach^kgs lithe 

ancT springy . 1" 1 1 give YOU a firm , vj k- 
]ike grip. I'll fill yoar whole system 
so full of new vigor and vitality that 
you won't even KNOW YOUR- p- 

SELFI ] 

How Con I Do ft? [ 

In ]usE 15 minutes a day p right. ! 

in your own roomi my metbod | 

of Tertiieu'^ wiJ3 scart j 

molding your body into nigged j 

hc;a]rh and strength, j 

rrfljrtfl" is nature's own body- 
building system. No apparatus, | 

or artificial muscle-makers. | 

Before long you'ES bc using I 



unconsciously during the day^-w^alk- 
iog, bending ovcCp wn i k si iti ng down p 
testing— CO build muscle and vitalityl 
You'lTbc usinH the musete-power you 
ba^'cNOW CO puild the muscle-power 
you want to have! 

SEND FDR FREE BOOK 

Send coupon below fot my bSgt 
page illustrated bookp "EvcrJasiicg 

rkalih afid Sir«igEli.’' Oi'cr 
Ik truUiLHl itKh fend lh\i 

back. 1 tcIL wbat 

‘JVrtiFffH” cin 4 d, 
ifien in i^eIv cteEUfca 

£ SHOft^ you IjvLTiff PROOF 
of v-'-ha.t it h?5 done for others F 

Send coup«i uiday E AJJk-jj 
eir bcr5£mill;F- CHARLIE 
ATLAS, Dcm. M, F4y Eoje 



CHARLES ATLAS^ p^t. « 

U$ twt 2ir4 N*w T^rhn H. V. 

I vb-int th« prM thifl? yo^^^ gf 

will help malce a New 
Mar of me— pve mu a teahty, husl^ body 
and big ciiueuLir devdoorDcnt. me your 
freK book^ ‘■'Everlasting rl^Lth aiwj 



(Pkue print or v.riK plainly] 



j Addra*- 



City Seite.. I 

D Cherh hert If unrilcr 1 6 for Uwkirl A j 
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ijfiBffly UbmT tamfy 

itiOTi itmn- ftun^ jMTut toSttf T froro 

Buonn feuifHiTT Eunrar mMzir ^otht oiniiit ttffiiBin 



Know Electricity as Experts 

Know It^nnd Get an Expert*# P^y! 

’'iVtinc ^l^dtLL >'du^ Eutufe-? W3Ln U qufci tmlny? Puretr ncl E-tin 
who a CODiaalOd IQ aihJtH aUlL! Ktx^tW I'CjUF Jvhti LbarcncfbH! — prt- 

E orb jpiiTiielf for Jobs nbcsd. '^o do Jiaic IhJa tliDuaai^dd ol meb 

ftVfl UHt] 

The Croft Library of 
Practical Electricity 

I'll* On^t IJlirirv I* h «4dnCikc* «4*r4n ■I ediKBbiir. It li londHl. □□ t^«riSci^~nn 
h *4r* pi ii^Finoi — uu norl. u ll !■ utiuJlT iImh. Il hi irDm 

E4p«f hi CuTIP ^hh Llip LlnJ iiF bni-ii-haudHll VPW vhfll- WrH4*H ** i^* 

begilfiiitt vHh uadniud IL ni mc^ n?ei^, «Ci lillM-eiUlti thni It l4 lihtJIhflj miuit 

•pi Au.uOd hi(Uv iiaIiJ «lH|rin 4 l: uorkm -EH iDKliiWh Cruk itllj yau 1.lit tTilaii 
TD« eihI kuir hlHiin iiiiMifi, MUQT^wr*. iriiiHl>i«*f . nhiiiiiibi IMt. LTAhlfeirMn. 

Eaniula. iv iLf lib>kar.b. iftlf irm-^id^h ipPiUni — decLrirvL iiiHrlilnerr uF 4ii«f;F Lp [i* — 

nripi lur McJit hnH DOVtr— «-lrlDj( -Hi DuUlitd. tHiUiinite uli d «!■**] He i Uit toUUklHkJ 

PHijniHihll — fll*li:ilniLMi Ih lifl 'I-I*r^ pOnaa — ika mnat bhptdthJ maLlmdi uF U|hL- 
JU— laiOPi ■«! lahp 4lTK-k. *br.— Law ipi da h q^pKidal# jph. pl^a^pmi iU to 

■tnp4*lJw*. 

No tnoney down easy payments 

FBI Ll ■□dl na3 bhi tooMh itlMheii iPid ^IIE Hhd Uil UtlPI Ml OF Hrw- f**- 
nniH Iwr dphf tT iHMnlSwlInfa -do appiu-liaJ. W* ^h* alii ih tlik — ^uu aatutiil O* 4WllM 

|MI^ n JVU dl wMi l b* hs*0 bbl LOaka. Had U.DtJ b Ita daja aaii lha lnJabe* ri4 tbi MlO 
■pf M--Fn S OfMltU 0l&.d: Ibe unpan bi DW and aa bha boaba Jne' ^niiiidf. 

I ~eY .4 a 77 jv.iF/o "co F/pojv ~ " i 

\ Mcomw-HILL BOOK CO., til W. 43nd M«w V*r1t J 

. TiH 440 diaT*' felabalbalkb bD a^pti^i^Hl 1^4 Llblal^ 4l FPhPtMsI 1 

I Elapbf^b4Tj T Tobi. CF MiliFlMhiry I ■rfll Mbd )vu H.rn lb 14 dbvh bDdi M.na * 
I RHOkhiT ShUi IW pPk4 vf IIB.PO L paM. 11 bal vab4*J. I mUlii ll4 t444i - 
" pottphd. fTe Imun- pfompt Elilimanil hhIIi ptalnlv inP Ml Ib ■■ lliwkj I 

i nmmt ..... I 

I Hinbi* AddhbH. ...» if ■■■■■■■■ ^ 

I CSltF Pisd . ....^... I 

j FotUks. j 

I MuianrCampHij-. . . . .. ,,.. j 



9BIGBUILDIKGB00KS 




BETTER JOBS — BETTER PAY ^ 

Eeeii busiy auw nl p-und [laiyi and be ] 7 depArtd 
f^r /kfleT-Wut- buLldllifF buuin. BiK 
n™ lilwiLFs Eop MKN W ][0 K%'QW IIFJW. Theo# 
b^jcjkp eilkUE>ly‘ quLrlEK vusLiiii' UlbdetsC^jod. Irihioiiu; 

Jind Ii4irwy, uefnipnent lelei-ePct knEtumstSoi 



SHIPPED 

FREE roR 

EXAMINATION 



Ijcnm Id draw plfillSj en-t:iiD7iteH 'be a li-v-e-wiru buUdsr. ilo MfbOflfrl- 
Iriff/ Uik^ COiktribttlriK JcibD. Tlieu^ 3 nrittcJ-Pul. proltixpEy illiiitFntod 
boCFtP covnr BUbJeCId- Wfcjl Uo-hi in Kct mt^re work end 
nteke rnrjra pni:ineY, d«-nip;ii and drawins, C’ltimatliiijE, 

flteat Aquarh, Tnnf frninin.K'j ernnslruc^tiDTi, inLLnliiiK And dn^nrotinjE^ 
he-iiL-np. air--EneidlllnniTiF. cnnurete fnrcnu and miuiF Diber sub- 
jc-cilLi BrB ineJiHlrd. 

TO-OATE 

EDITION 

TkieEU iHolu are- 

Unp jhuHq Lap-Ln- 

date and crnnpletL- 
we hn vit irvtr pub-- 
llaKitrS qii PLi-%0 
msiq^ i^tiJectSF 



tbiit hc-Lps Afjlvo b-iFll 4 bkg piPCiJ^kanLL 

Caupiin Brings NInp Boolli FREE Fcr Exemlnatlon 

AMERlCdH TECHHVGAL SDCICFY VoesllepiBl PhU^lsher* since XBSB 
D*pt. aPlB, &bej4*l ak. aaiti S-treotn C-hl>»oe. MUngks 

y^nj TnaV 4lilp m* ilia 1 .'E 1 -E-Li-Di.ljw«dhl»i of i^uP blna b^C b^oL*. "If ulJ JlbC. l^iklOiJb.41ril. 
*1 h 1 Ckminc-bJoc" wilhiiul. may DLElm.iiaoi hi bn^. I a-Ul ilrt iklkf^^ akiaPH* 

□ air. anJ jF Fullir aaiuliDd la ian iti-yi. I n-UI >wd ynu iJ.Uu. a.nd aFlaf LhaL Miy 
U.Mj m. iKuLh. nbil |La hiLd -prira irl imly Ij^.SflP li paid. ] anf. qot ulil^ahiJ In ai^ 
vajr iinlaM I b laii ihn hrmLa 

Khm*. . . ■ . . . 



CFIt Flabr 

J'l*d# SlUfk b lecibT biHlInS iPuUl a«. iiL-eb-U^lkM. ^mHu^n-'a niV- dwJ «44r**4, 
uut Ihit dF it LcflJt OD4 bUlkbeM man at i Ebfbniie^i 

Swii ]^im dflu' ie£ fw Popn/or Mceh-aKicfl./ 

ISA 



Lookro,, 

Sean AtACRArrJNSTROMCNT TECHNICIAN 



As in Aircrrafc InscrujwnT T»c3inicizm yf\uTit NOW 

. . . AND TOMOHROW, Ko mnEnr whar you're doins. 
lodny r r . JFi a witp plini ... in Arni}^ nr Nav^- . , , ygu €an 
prtj^rt Jot letter Nervier, mpid prymettion Find FOR YOUR 
JFOTUREi . . . through hoFne study with Aincficii's oldest 
pnil tiurj^Mt insEniimiiii s«;huDh (cxrtwhgiti iis rcfidcni 

rriUHf. Write for dcEitilf.. 

r^Ja JefJj 

ojf gj^^rl^jptpjJjH. 

SEND FOR YOUR 
COPY NOW 
American Schaal of 
Avemft liQlrwnenbe 

»« 

3903 San Fernand# 

Rd.. Cltndnli,Cnlif. 







American Schoal af AIrcrafi Insimmenls 

Depr. 390 J Sflji Fcritoudo Rd., GlcrtdaSc, Ctilf. 



i TI#4S4 md itie illiuCil^t«d faJdef 4n pmmt and 
1 iljjB IeIt Aiidxiii laRrameaE TecbaicLirM. 

!■ htarrt* 


iuEure upr^orcun- | 


1 AHrlpKc 






M-m J 




1 ■ H A A 1 



BOOK/ 



ARTIFICIAL ARMS-LEGS 



FOR- fnee BOOK elinwJnff bn-w 
tJAHJiEH ARtJFK’lAh drrui.lPiA Imw 

haf:K os TMk I'AVKOLL. 

E%'cty lliiih made In At indivlduiii] anbguta-> 
ticuL. tVnrid-wide ref?nsrniitnn of merit punce lOdJ. 

BOOK SENT FREE eUviae; wdioLlLor intercsled 

in Jeg e-r -limf — qd DbLiRDtioa,. send fur it luvw. 

CARNES ARTIFICIAL LIM8 CORP. 

iPaotra and iParH-iiinr'.H'IPf p JW"SaA< P * 

QOfl.C Tbit 12th Kobsos CJly, Mb. 







Stu4y at 
ho m fl in 
qp-:3r« time. 
E AFfi. Rxtra 
wli 0. A Ic-g ru- 
ing. . . 



TRV 11.K i'0> EY fJf«m POt L- 

TKl. ^yhuLher you ke«|i to hirde c.r tpn 

Th* latfrifC BCleisILrtc metbodB 

ibJiL iLVnid lapBL^Bp IncT^iBEi prufltiL LJiir 

Innij-iuB eyatcFn of Hnma Study TraiuJue 

llkHTirjpriiulft lo BUr:rrftff. KKtfa 
IJrnftts frcitn the HLiirt. FREE Cpljilni;: 
deflefc-iliee courjiep, merli&iJa, service 
^IrJte tDdjLy to Depl. 

mTlPWrt POUbTllf millTUfL lllnl Cnlir, n.». 



Get this Handy ©Inli^D TTE 
Ohms Law Calculator! 




lot 

I “''=1 

::d - ::® ' \ £*j“ 



F^res Oiims^ Watts^ 
Volts, Amperes — ■ 
Qulcklj, Easilyl 









...--jri-- 



B n E Obbk^B 
Pmtaksn iwith 
floo aeUEnK of th* 
xlLde. Reqidres dd 
Blhd-e rule kuuwJcdse. 
AIL wnlured An dJtcet 
rcadLns. incaleA an twe -nidtiA 
CDver the I-bokb of cuPTenls, rBalAi- 
■[inc?s.| waLEji^BB Dnd VnltBgeti tDEDmunlr ujied In 
RliiliD anil ElEctrieal WCHTk. Size x 

Send |3iii|.jp ‘IQc In enlrk tO cbiw ediL cl handllB^ 

OHMITE MFG. CO., 4931 nnrw Si., Ckicqi. b. 



POPULAR MECHANICS 







HERE IS 
ELECTRICAL 
INFORMATION 
IN A 

HANDY FORM 

COVER riifc: 

ELECTRIC AL ENERGY 
MECHANICAL ENERGY 
Current EfTMtfl— Mapmetiam 
MAGNETIC INDUCTION 
D. C. Motora— Dynamcffl 
M-Qtdn — AttcfnnlQl? 
ALTERNATOR 
CONSTRUCTION 

Anndturfl Wfaf^iTipf 
AlmSitUf* HcDBirinE 
TVIRING DIAGRAMS 
TlBVEraa Current Re|ayi 
Overload Retaya 
DUFereintlal Pow^r RHaya 
Undiirvoltiigi]- Relaya 
T-empe^af.^re Relays 
ELECTRIC POWER 
TRANSMISSION 
Un<3eTw^ithc| WlrlnfiE 
Cable SpLEtin; 

S^Lchea— ELeotric Betla 
TRANSFORMERS 
HOUSE WIRING 
Plufram pf CnnneiHlnnB 
Recti fler* — C-CDVettera 
Power PftCtora 

WATT-HOUR METERS ANP 
CONNECTIONS 
Watt-Hour Ruitt 
M«t«ni *rid IwUrOTnenta 
Circuit BreftkeTa— FujKfl 
Rbe4ital4 and Start iae Devicra 
STORAGE BATTERIES 
E Lee C r el yau — In aolat ara 
BieeCric Liahtlnr 
FLUORESCENT 
SLgn Fluhcn 
NEON SIGNS 
Elc^trp natlner 
RADIO PRINCIPLES 
RADIO QUESTIONS AND 
ANSWERS 

Radio Tuhea— PhpLo Electric Ch>]1b 
E lectric Cranr^ 

POWER WIRING 
S^bitallOEie— Power St atien Flans 
Plant Manacemenb 
AUTOMATIC TELEPHONE 
Aixtainarie TcLepbdtirC S vJteh twarda 
Ttid Telegraph, Relay Syatcni and 
C*de* 

ELEVATORS AND 
CONTROLLERS 
Elevator Wiring and Operatlnc 
InabructJcna 
MARINE WIRING 
Electric Ship Drive 
ELECTRIC RAILWAYS 
Electric Hc*tEnff 
AIR CONDITIONING 
hCPtloQ Pieturea 
Dninefl-tte RefriEeraticin 
Air Compreosora 
OIL BURNERS 
Pump*— WiHns CBlculatmiw 
Solderine— Braxiajr 
WELDraG 

E lect-rn-Thera pent i ca — X- Ra y a 
AutenobEla Starting 
AutdrnehUe LLgKMt^g SyatcmB 
l^USon 

Electtiully Operated Toob 

iR**d¥ Rufaranc* InJaia 



YOUR OPPORTUNITY! 



“AUDELS HANDY BOOK OF PRACTICAL ELECTRICITY/'' endoreed by hundnsda or 
ntperlenced wf^rkcra, you too can pnaAt by the peraanal owBerabip -of this goed book, con- 
tainihg the practical infarmatinn t hat c^rY -CWn use. Ckar — CfvnciHi — cxintlaLti- 

Inf the wentiaJ lacta, Ggurea and nqlet Ueed in gwd general pra-etioe— and ft^lly illuebrated. 
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TO OET THIS ASSISTANCE FOR YOURSELF 
SIMPLY FILL IH AND MAIL COUPON TODAY 



"•’ .---ASK TO SEE IT!--- 
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THEO. AUKU * Ca, 4$ W«t 23rd SL, Nn* Yflili 

MalI audels handy book of practical 

electricity (Pricf 14)011 7 Dajre.' FrwTrLsJ. If 
1 will rtnilt -ST in ? days and |1 p^nnLliJy until |1 ie paid. 
Other^EwB 1 will retLu~n it. 

NafflC - 



OeeupaLio^ 



"AUDELS HANDY 
BOOK OF PRACTI- 
CAL ELE CTRICITV” 
ia bringing A Holpkog 
band ta hundred* bl 
and if yeu wfU 

fijStfee Ed ctaminc it, the bobk will bo DOnt Cd yoii 
cn apprD'k'al fer ane e taninabicn. H fPUPd O.K. 

tbyDU^it E;!Hn he paid For in 4 n^ontLIy paymenta ef 
If nni pai-iRfBctpry, bLiok ta Id be reiiirived in ana week. 



A Fraetidal, Quick, 
pAady Reier^ncr- Givei 
caiuplete inatructian 
*Jld Smi^dr InfcimiatEcin 
on -elecErical aubject^ 
Ev^ry point dearly &*- 
N&Lei/^ ItL plo^n lan- 
guage and %iih dia- 
grama. Subiecta ar- 
ranged progreflftivclyfor 
tbe atudentp and com- 
plete Indfii mukeu In- 
formatiau InatanLly 
pvaifable toprofessianai 
warkera for ready refers 
■ente. A tima and moih^ 
aaver. A coDipetent and 
dependable guide and 
belplug hand. Saoner or 
latex tbiA handy book 
wiU BUffwex important 
■queatiana and help yau 
ta handle eSicijently all 
kindfl af dectrLca] prob- 
lem& 



THEO. AUDEL & CO., 49 W. 23rd St., N. Y. I 
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PLUGS 1NT6^>;5 
^ LIGHT SOCKET 



INTROOUCfNC-Neui Victor/ Model 
'^HANDIWELD ELECTRIC^ 



HeifTELhiiHf irf 3”|fldic>. 

ictriitd 



TRAIN IN SPARE TIME 
». HOME OR AT CAMP... 

The BFent*at OPINUIETUNITV th»t otf in Radi^i in 

opati Lln^-uh rig fit NOlvr Didn't mue it' pmi.'LLL'iil l{c»Elu^ 
IrfiJcdtiK uLLL dt ythU i.|Liii.'k]y fur a profitaEilp Hojdich R^rjioiT 
Jji 4 rdnH:iiH rjf yihiiJ^ [hv^'lk . . . OR fLiT u |^LKid-pivVi-t:‘L|{ jtih in 4inc rjl 
the Wntinii'B lirMSi-n pliant* at vnirk on ^luipment Inr 
t^inkp, »tupnH . . . Olt tor lu^er rntinjc and ]ray if 

you eiLter lh& Arm. 3'1 Navy cr Marines. 

NO- PREVIOUS EXPERIENCE NEEDED 

SiKTiybeny Truinin* "tnrf^ Hsht at ih . . 

Yoli «m’t [fet Joat. My tcflC^scl and pnivc^J nictnitd# wil] pet carJi 
flubjeet a-nrmfi to you. in siniple, UEvdemtandahle style. Vaur 
hucftMin iK hiy fuU reftnunaibilaty. Yqu teain Ailatiou. RadLu, 
RnpEiir ond liui EullatJ nn Work. Al-ahlle Radio i(Aiilo-- 
TankL 'relevieion, Frciiiji'n''y AlnMliiUliuii, Ttadki^, 

Yoiii will be prepared tn ensh In tnn thn nninEkip ^rrat wo ckE 
EleetroFucs and It^lectronic equinment. 

READ WHAT THIS ORADUATE SAYS 

"Sa/ary Was Inoroased" 

"■Sjnee- I have finisbed ycur liadlrk tTnininp I hud to cnliriie 
tciy LilMjriiLijry vnlh atlilLlional equipniient., as I have aLL the 
Riuiio repair vi'ork that I eon iiandU^. My ^Utry Jjm itureii-'^nil 
to &0 to 7^ d-ciEEdra a week. L instaJJ tmnpnaitter enuipmrnt niL-d 

S kublie addrofidanK EkyAlenia. Money ean aut buy the traininp that 
rec-eivifd tbruLiKb yuur Ai^emy." Aaa Smith, Post Bei 

^t. LeuVrELK-iiHh, Ransoii-. 

EARN WHILE YOU LEARN 

Aloiitf With Four TraLcilFw. you friLL fb- 
eelve ray funow Burdivm BuLLdvr? whhi.'h 
r.an Eiriiic you IkL li Ides proiU RhOTLly nfter 
you beRLD iny Course. No matter ir you re- 
nialD a rbillan tn- enitar inJIUsry stf^lre. 
jkLj RudLo TTaliilnu will you ttic lasok- 
yronud sod knoi^ied^rc to eauh In on tbe 
mnrvrJfKUH- futiiFr Ihut lira uhi^uiJ. 

EASY TO START . . . 

1 1 LiJitil nrrSAAAFy 

Ijejry eiudeui to bave any ursvloiui axEierJ- 
QiiT'eln Ehe field nj itnillo, Von nan nkfl^ter 
rJiE CbliFflr llL yOUF SEmiFS tlius. It wLI I aot JJk- 
rerteFelafl ny way «ii b your prewia I -duties. 

CBT TlfE FACTR AiiOUT MY 
TUA f_V J.VO— jYO 11"' TA KS TUB FlitST 
S-rSF tOlVAUfJ THB 
,\fti\EV~AfAKIXG rUTUUE OF YOUR 
DRSAAT,^. ALf^ FBATVRiSS AfiS 
FULLY EXPLAJXFfJ IX .liV HIG. 
ILLUSTiiATSli FREE mHJK. IVSITE 
FOR IT AT OXUE. 



COUPON BIG FREE BOOK 



SFHATBCRRV ACABEMY W RAtHtF 






Age. . . . . T . . 



AddrePR 



Ctly. . . . . r . . . H StHEfr 

rwiil »n *ijyflles* <if Jiailr nn pwiny pMtr-irtfk 



Alva/ft wrltfi yoiip nuic- UDd fuJL addreu cleurl/ -wknl 
pniwrring AdTcrLls^em'Sb.ES. 

ZOA 



SEE MILES AWAY! 

S-POWEK TEEESCOPE 



PrFfeCt tor EpDlliD^ ikluDBa,. ^Iiiu-; WALchlaiir D^ycrltnit BVBiiLih 
|3ArjplA. bindj;! bIb. GcilljLbb bLurIt, ILfietliiic IklKSEIfr tub^a wilb 
■flAiiLLLac, ETminjI 33 rnm. Icnn irrMl ma'lii-L InUBO** av4^- 

■ tLmvl ■■-ui IhinsS □hfL'ct-P ^ Llm^ W U*u. 

30 DAY FREE THIAL OFFER 

Ttt f-DT Jii lip^i fnr <-*TuhJ IF iwrt enmptoiAl^ utli- 

anj. amo HO MOSEt. jupl h&.t i^wl- 

bic^i Dan'i. iFnIl-'-pTOJunlBn of iolr^TnrB^ vp^r n-h n hw*- 

jh6i3I1 tfiH hLliLMIUtDni. veoul TCLllCOPE CO., 77 B9 ft. HALSTED, 
OftPT. A-3tfrp tNICAAO. 



F. L. S^PAyburry, Proihulc-rit 
aiO-F PlA», M. W. 

W«Peknp|vn, b. G. 



Pkaso ruBh Oir FREE! Cup/ Of "ROW TO MAKK MONKV 
IN RAP|[>" 



,^77ARMS & LEGS 



WJtIi AillUHLablO rOUFORT FfKitETS. 

TntTHiis. hisaCiUH, ;n>x. huppi>rth, 

WORM AN 31D-Pk THIII D AV. 30. 



Cuvli W 

H\>fm pull bfrtallO. 

HPNNUPOLIS, MINH. U.S.A. 



I'lr-UifT MrxtcE HmuflwnM 
Are- W<>lHt-r<r iipprMj^ lirofn llo 
volu^ jCO. cir D.C. OLinont ufln>>^ iiN 
ollir'r aiB -wrldin rikutirr fori- 

oraloa crBTniHi^kiiuii to- HcLd all 

m^UilCi Xot □. toy ■•VBL-itffr Uivt bw>h 
rDjT>otii. buk. ■nuall/ ui» ctiuidp<nl 
COOLilHJ lUdy— RkU-^ 3 .•' L S" EUhL !k U-lf' . 
IfowLiVEir. d-iLu LCi Pr|iLKpki.l-Bii A a[Hl^^oBJl■ 
■ U|i|liky iif 1 /|6" HirJriL -MaLl^ bJH; iU|i> 
|iq|r>ft wrlLb the wrpIflPT. rfriMnuiluf* ‘ 
iioi lo bum ovtr Krfifi-lc^ 
uuta IidULeIs, mUDloTHL iBMhlniPTT 
Dnru. «tc-d TkIlo Vkclory UdUcI , 
It^iirlkwii-ld ■□/wbHA tu Jw^ o|jer- 
uo rlahL fjToai n-q-lii »o1i#l Vqu'LI ^ 

Sod ^ UifiUriM.m| DilAy rDr lihid Wl^ldC-P ^ 
b:Puii:l>i| IkOmo, EA£ABQ. U'i'iISi- 

Mbray. ALdd In i^’anra., lutDrioc, 

rcDDlr AlMHM. tin ihoei: TOBCluiUri,. 
ku^'DBlon. BlumbnTH. Corniora, etn. 

Orilcr ■ '-'Victory' UcriLcI" HAQdkwtlU eidw. 

4EHfl nn UnNFV Worn nub oai« to you wJtfa rod«^ 
oC-Blf TlKf mi/ntl BUVT-Lcfl. Oj>cnl.frvo: InitruEA^Iofu^ 

■ nij -prAc^UJry >fil\i Lh* Onil-C^iLl-iH'i |-if m kM#ilcd Jui^ 

nrvij d anu:|.l pLoco of OKL^oikoiL liwrtl; pioAO nwu|. 



hi». Pny iKiHuiian onb^ ftl.on plus ■ few conta- jkhIb^c-i 
dellfttited rdum Vkirloiy Ui>fFpl ItandkwBUl In b dur/ii from 
■rd mmvey Md fW it will b# k^^lUllt^J^( finwrtptly. Itunli your lard.p now. 



IF Bnt 
r«:^|PS- 



KUMFY PftOiUtCTN IMC., Dept. F- 2 IH, Gificlnnjti, Ohio. 

STUDY AT HOME 

Math A Chiwtcrtd Edircntionnl IrtttItUtlori 

in iHpkJipiRkiifl; Si^rtrlril, VI vu, Miwtvpnlc»l, T>f»njinj. 
ArcblioctunU Stennk. Acionaui.1 rii]. ItafU-a. RtrurEurol, HlrJiqE, lik- 

iluHlTT -l, |llEaiJVI.y. IVrrTkIpUm. HTliirlnLi-ri I . 

Gouimi kn ARTS AND 5CIEHGEE] FkjliQBDulky ^ ^uniUMi-; Lblc^pk; 
Hublli- i1 kLrJIJ-lU-h*finJU*-iu(>i: p: : "hialii*y ; rl*»lniiy: pli-^i™; 

■r^Fimi Id1 p/ : i;«B-l4Jify^ f*tjk. snmury; -rjimi-iciiu.;: IiuiIbvef" anil 

C47mnkcrcie-i Accaujiltnlt ; UaElicTTiaLlLT: 9totkii.lci^ Ai^lculLupa- 
Hc.H.inldi'^HaAioviilt Incur popilcS». 4eJD>-uC| stiariiLan Head. Chlcign 



.^;TH6A6S 

K' MONEY 

^ m 



CARTOONSF 



RATE 3TORh'e -rUI Udh yau. QDW bi CUE^TE DRiaTS'Jht 
ClaBVOOKa irt iHrtfe* Lhnl vnu itimt- SELEJ foni^iliu 

3S >mtini 9"4 Mwme tali' illukr.nlJ*T¥i- All 1 W 6W3f. ^ . 

dmJ HDVirund oddnii ^iq^pili, 

RAVE rnmm ggh^pl. p*pl m, esiuM, curvEutHiF, omio 



LEARN 



MACHINIST TRADE 
TOOL a DIE MAKING 

★ In EflisptAt^ly aquIppAif Sluipi.^ AlK ■hSFl, tpAtlAl i 
Shop cnBtriai For HEBanllal 'Wor pobK. Cmpb nr. ~^gr 
octual SiiBp wopk+ For FREE Gt|OlC, write hop^tPlM-S. ^ 
ALLItp ftCRElV MAtHPHI CO. [S ^hgdJ pivQ 80s W. k-Ah*. ChlaaQO, Ul. 

TovF ntdtl«if 



FOPULAK MECHANICS 






Cla 1?EKCE Ar •O'BItlEN A HAqvEV B. JACOBSON 

n^Qii'itc-i-c-i]' PAl^nt AyjBii^rtQ^ b«Per« Ihfi li. %. I'iinflT tMflce- 
Adamt Bulli^lni^H WBs4iEiii;L4n. D. C. 

^OUr 4 S-Pnjifi for ihii Tn-pcnlinr'’ 

iitil ^%\t J^Pe|fivli'^^'(L ■i^■!^Pd oi t*>rm 

FllEK. TIlIb- reqi^iit ao6B not obMfff^t« me. 

Nanie^ . ....... ^ < . . ^ d, . . ^ ^ ^ ^ ^ d ^ ^ d ^ d d. d. . . ^ . ■ . d d . 

A6Ar^9^- . r r ... r r r ... r r .,. d . r ..... r r 

CLlr . . . h . k < . . -k -k . 

(Flew HI? ^riti- or pfnH ptfilnlr] 

■'T 



In War and in Peace 

Yoyr country — In fact the w^qIs civiliz&d world^-is in crying need af new idod$ 

— these new ideaij YOUR IDEAS^ must lead not only tn victory in wnr but f* 
prosperity in the pence which will inevitably follow* TIME MARCHES ON-^to- 
dey's inventions arc tomorrow's crottsmanshipr and post-war prosperity nnd te- 
adjustment will demand the creotipn of thousands of simple things that will 
■win recognitipn — perhaps wcolrh- — for you. TIME MARCHES ON and you 
march with it — or it posses you by. 

A PATENT NOW MEANS 
POST WAR PROFITS 

Remember tlisit you can sell your pat-^ 
ont riglits insw, re^a reliefs wfiethti:!' or 
not your invention can be made and 
marketed for the duration, because 
manufacturers arc buying: patents to- 
day iiL order lo have new ii3i:^r<^haTidi«« oo thii 
ru arket ivs soon iw priori l.y rL^tricliou^ are re- 
ia]Ov*M|. llt-n]c:mher, too, a Fiitoist hi j?ood fur 
17 years. So grt ihy FACTd by wrltini^ for nur 
free "Piilciit Guide''* tiiie — aot dortyl 



Peace Is Coming 

Factories now converted to War 
Pi’oduclioii foi* the duration are 
already buying new inventions. 
They must take up NEW IDEAS 
in order to continue in business 
wlien the war ends. That’s the 
time -when new improved articles 
will be rushed onto the market 
and the lucky patent holders will 
reap the profits. 

ynill IS THE TIME TO PATENT 
nun YOUR IMVEMTION 

No niatter tvIio you arc, Vh’herd you arc 
■ — n& m^itter what your invention is, 
NOW is the time to apply for a patent. 
By delaying you may not only lose 
your rights^ but you may miss some 
immediate opportunity of mak- 
i ng mon eyp When a house is buiTi- 
down, it'& too late to get lire 
insurancop When a market aU 
ready exists for your invention, 
tVn>R it may be loo late for you 
to apply for a patent. 



THIS 48-PAGE BOOKLET FREE 



O'Ur frfte Cil5iJe" tlvcB Joii 

li-ii lilt tcitunhaiiuit oced tu 

kiKjw *bn>uX Pftjlrtlfctig yuur In- 
vivntNjEi. BrniJi tjr your I’BtiE 

i Tbia sLcp c-DD-ta ynu 
tli>lliLnK'i yvt tnay be vilaJ to y-ouj? 
EiUC-C^Htip. KcmrmlKr^— in I'alcnt 
h:ull4?rj ACTEOtfi* I.'iSCQRTAXT. 
l^eLiiFff 4rn.n be coitly. MaLl the 
roUbuEL Ja an i^hTE-Enpei ar puEla 

ii uQ u |Knn>' pQJtc^ard nOa** li? 
aLAHE»CC A. D^iaAltK A. 
KARVry 9 . JACOBSOH, B*ft- 
ltt«Frd PaVe^t Ati^PVt* Iff I 
31 -F Adamm BulldlniR, Waih. 
IrtStBrt, O. C. 



CLARENCE A. O’BRIEN 
& HARVEY B. JACOBSON 

Regislircd Pattnt AltArn»ys. Ailiint Bldg.,Wash.,D.C 



JUNE, JM3 
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■I UkUDELS 

Aircraft 




¥fdRKER 



AflF^Tra Ynuf {^^ucittaru. Hvcff/ 
MfiChJQK ^ Aircj^h ^'nrtfcr f^lxAiU 
tpfm eSiu ustful l¥x ^ , Hfflciifi jnE ^;6f3-r^ 
conciv-. pRctfinl iiiibtcuEDCifi , point' 
cfs. fjccB flnd fiEunes r? lAtirtg tn 
abop pr^EHX. 

9 Sectioni"'74flPi£»-' 

Fmif lll4ittrA(«4»OHHriiig 

-Aira^ifE Tci«ftar P^Tta. 



^^DlwpfijiU, WockinE Dra^vinff!. 
5 — MiiECiEiiiaiiis, How to figu=r-c. 
4 — Laiwt aild Bcpdiqt f — Tijct 



iTid hlafiiina. 6— Spot 
WdJiAi a™J HjnCa, 7 *-FjbritidMlfc 
Bi^^tkang, Anrfw, eta. fi — -Aiaraihty, 
FllkHbc, ‘WLnRE^Finak— H ciw eejUw: 
Toclk Tahli? V Cica, Syff.bolj* 
Artnj ^ Navy Specifcatiwisk etc, 
Mcflcy back If iwe O.K. To set 
thid da^iaE^ificE fOif yiJUEseir C^iL cou- 
pofl tfkiay. 

ASK TO SEK 

West 23n| Street^ Mew YcH-lk 

^lflCR4FT WPRKCn - Prlw tS tt TrthlKtOFy, I wITl rtTFitt 
Jrf-i'lvftI, A^ 9 ^irwli 4 I OTdil ryturfl tJlP 



Jb£ftn»!i.. 



eccu^thm. 

EffipilftifMtf *iy- - 



Do you want 



.to go to (rollege? 

.or to enter a Profession? 

TMtfAtnp. Bddiilv CulEuil- 

Lois, 

..or get an Office Position? 

TtjjH iinrwhtTC. yaiE irr&elLmly ^^UST flnEsti lUKh School 
FlUitT. Yml ciLti *>ilF EElUpimtMJ ULeLi ilth&t3 Courw 

3d Uni-e at hctjui.% lu FA^i'l'' 4i^ your timo. aiiu atiSLLEJt.4 

IWrmit- Eqiih'lJorit Co rraddU-4at achuul Vfiifk — Urenficw you tor 
toll esc, IMt-pt*JiaBdcj‘iJD.L vi 4 >min:ktlDna Lodiiftiiry, 

SUiJeUrd Ic^to ELieotaElftl. DLplmnji. C'r^lt tor H.P. BUbJeCTA 
Jiniirlft puDlecSa Lrdo2lr£il. Lovf iyltl<m, 
■i3uo],i::hLtingr:i, c^i. ]SiE'7- -cuUoTKil bi' eduefr- 
Uh flchuul KOWr Writa TODAY I 



High School Course 

at Home I 



■£ 2mm "mm 



I An v]itin Scb*(}|, Dqb HA 4 S, Dr« xtf Avt. il Etth SL, IIT. 

I Centlemen: -Bend me FR£I^ 3 ntonnab 1 tat covisrfliifl special Ejain- 
IQE 3u aubJocCa -c-hcoked N> obliK^Uloo cn ray TfV.rU 



□HlEli Rchcml Courts 
ai^^t Account I ltd lor 
Man LifncturknE 
□Ardiltt^-luri: und Build Id A 
□Aurninot 4 T« £nd 3 nccfln.A 

□BuKlncift ManuftcniEnt 
□E-i^Cflii-al Entt^ncEfiaa 

□F.lro, fuld Gn« Rcrnt^rAtloii 

□Alt COD-dltlOnlqd 



II^DIt>JEl RnAinrarinft 
□&ntmnd And £>«i 4 da 
lo-r mOD St vrom^q 
□PlaSLiCii 

nPflT'si-!? Socretary 
DMEchBotonl EnAlno«rind 

□AVlntiun. □Hudliii 

□ShJpbUiLdind 



Nisns ^ 



m JJJrwt 



Alvaya wrilE youp name- 
■Ti-iW-Prlujj ■drErlh^im^nta. 
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bd 4 full adtdireii ElpBrly wIifd 





LUBRICATES • CLEANS - POUSHIS • PREWHTS BUST 



Suh^titutv 

C O V E E 

Used altmc or ntiied with Cnfft<!r 
GOVrPi fii oii^ Eit I hv niE.i}fit dcll~ 
c:lihUK lii^vf-ruddiw yHii,E hLlvti over 

i 3 i!MEEil. Mjfcdr Elf Ehc tincH-t cer^aia 
combined with, puro irisitt rrE»d|]erl& scl^ntltioully ruAHT&A 
to brlilik out 3 u ElGlid.btrul ^iromd iinJ ULivor. 

If your [Jro^er do^-m't have COVt^E. scud ua 
Ms numiL^ :iItii 1 , Ju^it to det you act^uainted wEih 
Ji, we'll Bend you a trial package of = — — ■- 

fllf ChDiy r . , , , , n r .. . ..... p. 

J. B. ROBlNSDNp 3746 Kcllay Ave.^ Clovelantfp Ohio 



y roasiea 

go 



.ni-LTtC Ejf jui:cd.im-EuI 
1 i nvEiLEiiLji^ Lk Ed kitowIrtK 
-vr^dit to to-t^iartll Th.-iL'ii- ivIljf thl>E| rfunEU-kBliLB 
nir'th' bi.iijk by li^iT-'EnOilAl y.iLESi. nDtu-il ircicnco 
Editor inid iuv<ijiEor, jilinLilLi |)h> ycutdr It Dot 
■jjil>' you don't huifi ti> |>t^ |i 

io 111? flit IflxtJlCur. It nh4>wj h^w Mt tiis almplcjit itJeji* Uki' 

Ihi? paji-irr t,]ij? -uHi] cl^iinp fruit Jar top ri^ito huitE fDrluEt^-^ Mt- 
YEitcM KL-tA you fltnrthiLj by dpfriirlbinK '2 U\ti irtVdIlUiiTiJi — 

IiraE:UL-4l money. Eniibdnff -.upflrvjiiiu^L:. ih.Tt »ro <fryinp to Jiu Ie- 
— -L-nirh tfrxjuci ne.?^l3y cIb*.uiIie>e|. >?-‘ii:li im Etodlu, l]l<^ctrLcul, 
AvJ-httoPp diemto-llLr Al»a dt'sc-rihri^; 1 [> lUiP^toil Jnv •^nlicm'i- 

— -;s^3 InvctitlciiMi ir, B, n^eda teio^E tcL iivln Wwl-. E>n!tfr 2100 
NEKItt]t!> IN VIlhiTJoNL'^ olyw and KKOW whiit mnniLFEir LiMM>r:j 
ivuiiE. bo tors vou tvo.hIo tiitio- on EmpnErt icol in-.-onUtPtifl r 
■T:liii[.iU'JHn LbcliJdpil ijn Untib'- rin.fq'a ^ 4 i|[ Jnr ifrurtLmc- 
lor. . AI^d 4 lioy^« haw W dEVElop snd proiuEt Edtiflil SEND 
HO MOHEV. Ut!j clii-LIvciy pKj.- tHT&tTnjin |p(.N:-i f.iJ.ll- 

IWhtui'i-. Hunry hupk Lf n<^L jnir|.-F.«r|, OrEior |f*rinv Jeiiem 
Wtl.l Kh;L> Jr UKIv, Inu., E^pt, 10 , 35 4 Fouflli Avc. , Kew York. }4.\\ 








FLifinific Jiff Saws tft- 
|irf.t^ -vi^'Llb L'nrLp Sam fi^r thi^ 
dufuLton . . I tnaklEiJir jiiutc fnr 
LiknJ.ii, jiubrniirlri^ii, th|Kni.T, Kuns 

jifijiJucihpf fMvcjjicin rhaiuliiitB 

ton I A. Aictqr«S, 

pruduE:- 

Uen parlii. Lab- 

EhTJLtf^ry 

R-uaruitccE D}']T- 
TKJl hi r t1 C r D 
.Sjiwb fnr you 
alter VietoiiyE 



SYNCRO S* SAWS 

STNCRO DEVICES, 1 KC-, 3^265 Bermuda^ 
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POPULAR MECHANICS 











-k HLECTRICITY U- fflue of the rnoatlinportartt 
mcEor^ In our war ftfiriftp Thoujanda LrjjncJ 
tlKlrhians rteaSed NOW. And nftiT the 
wej, Elcctrk-lLy will contlniie to bt tremendoufiLy 
impcn-tantE Why 1 r- fintwlictl with a tiiirrow, ti/o- 
fuluni war job wtiea I mate it SO EASY to 
pratm™ for a nood waj^Lidtie job with a HJiAL 

fEACB^TJ ME FUTURE? 






Zeatw By Doing in/2J!^eks 




Get Inttj the fsi^dUfiEltigip faaE-crawin^+ welS-piLd field csf 
Elecfficlty — A fitld that ofTcra you dpiHirtiiTiitlcR pfid n 
future— in. ^{K>d times or Ifcftd times — n. fK-U that Ea a 
|>ermaiiGnt accesali y In war or pcaij^e , } lcrc is your cliAiiee 
Lo prepare yourself for a laAtliig p^rrmanent future. 

Here at Coyne^ In ^eeta^ yea can train for your 
OprportunEty by wottiem on rtil decuiuji madnoiryi Here 



0 sry»m nm/n^s 
tr mtm t 



UFElllAt 

JOB 

SERVICE 

Free to 



ctmte Trainins h FAS\'. FRACTTCAU 
You lea KN isV DOING oil real, nclual 
machinery and apparatus. Dpfi't let 
lack of money stop you* You can ftef 
training first— then pay for It In eaay 
momhiy after you Vh^duate* 

It you need part-tfm« work to help cut 
wltli IJvififi catpenaes, I’ll help you pet it. 



you. Icam airplane {(jnStieti, wind armatiitcB, Icam p 4 ™’r plaot 
operation, eJa houK and ^actofy wEriiiE, etc, Coj^tve traininp la 
lu lenm. You ■^‘Learn-Ry-l><>lrtji” in my prest Shops. 
Not a correspondence COvrac. Von don't need previous 
eKperienec or advanced education. You don't netd itnicli 
irioney to get my traitdng. | have many plai)-S lo Help iHe 
fellow who tic^ds tralciInG but li^u^L ULutii money. Mali 
coupon fur all the facta- 

.INSURE YOUR FUTURE! SocA* 

I Co^'iM' hn^ pr^n War and Penes — ^tSines of pi^jstiiy and titcita- 

I DT nuiif^k^t r| i-i^n’iiplnn^ l^uriiVJiF cill thr-JK time'* Ca:^'nc hai i.rn.lTKd. 

I TTven fur G 4 m>J i?\iv Jobs. CIdj'xic Ln tC^ti^ prnvrrq. 

' h-lall c-aupTin fto 4 let tOOSe-ud yu-U thr big, free C^jrnc In^iik 
Eind my comcvlttc atc^ry ftbotH 1 ticipj^y- tf.et Ibfl 
JL'OU oesd- rof U. guad P-EErtrlcql Job, Thi; 4 -K? obliigalit 
ygg. So net at «H!S. Ju 4 t coaLI euuiKixi. 

0 ***fdmww^ COYNE ELECTRICAL SCHOOL 

EM l^iulina S>bp P*ph iia .72 I 1 .IJW&IS 

f II. r., LEWIS [dent 

J tOYNF. ELECTHUJAL SCHOOL, Dem. AJ -72 
I 5 e 0 S. rBullna C|klca#fi, tip, 

’ Scjid fipt- yolkr Free Ik>u 1 c and t«ll me- ativut J^vkilf plfi-n -9 
9 to het^n me get p gepd wb ratline- JnS w|tb ■. peace-time 

I fulure. 

5 

3 NAME. . 

I 

I AI>T>HFSS, . _ . ... r r .... . 

6 

g CITY. .STATE... . 
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MEN ANP WOMEN! 

H« yow woi wmI g'»*" »•« 



tusm 




An "iiiv^nClofi'' d4je»-n't ticc- 
essiLflly hEiv^' t-Hj Ttp- a wlrt- 
lilkali-ij. SfiL*hifcic»l tiMisn- of 
hini-hlnery . . . moat in\cii- 
itons nrr initwRiwlIh of 
An “irfea" thnt Homctm* ^ # 

hmi do som«tliiUi;ljetter* V^Jfc- t T 
Ja:?.ter or olncwi'^'i'- -®E'£ 

fi\ 1 1 It tliu t >-L>Li' ve mmd iM f \ V j 

n ngnlpft...or Ik I) Siiipioifc- 
□sent h.iil ?i riJiLchiiio. >d Ul$-t- 
vi'lll diiip !5uiin:yue lio 3t 
""es&ier, fHKtpr, pAeaper."... 

MAYBE YOU CAN~> 




CASH IN ON IT!! 

TTif! only r[iflflrence ln?tWctH you and ft »iJccefififiiS, m-nnpy- 
EnuiillLK iliYPELt-« 3 r iPLity IhAt he went Ahead and DIP 
THIXy ABOirT IT! MOs^t |Utpf(?yMionaI invtntorfi turn their 
tneentLonei over to a rcli-ahle Repijttcn.'d l’ 7 it^.-nl. AUiirn#T 
w'lickHi' tmliiOd Lr equipped to BceurA a etroTiA puU'nl for 
Mie inventor witli tlw inksaLhle spte-d aiigS sit a inini- 

tonok of axpi^-DHe. IVhtn you hold n patent you li-nVe tile 
riptit to e!toliidO from nisi king, urIiijs or aelllmt your 

iiiveutiinn for a period of J 7 .yeftri . . . whli:fi lueiirH I hat tio 
Hine ca-^h In on your kaventLu]i without }our permiKslnii, 
□u TnaiLLifacttirer nali hihke kEmUey Oik it u^tthout liUVilkB 
INittnl or pmyInR y«i 4 a svutittfartuty rmyiLty unle^A h-s w I shea 
lo rlak n £iiit in court. KnrtlirrFnorc, most [iianiifncturcrj 
rt'fu^" Ul CMkk^idi^r ah EiiveptLim for c^nc'iErLereiallzatEon unlieB.1 
ihfi J]ivi>Eiti»r haa Elr^t iklt-il for hi« patent. l>oo't let the fact 
Ihftt it Ei'iay Ire A simple inveEitlon hnth-er yon . , + reineniher 
the pAper cllpi. nothing liut u twi^teii Wire . . . hut today, 
U is an nlmoat indi^pcouabLc piece- of odi^e eriiilpnicntr 





XOW iji -thr tiTTifr tn U9ui y-nur inLcLatlv^r Yoiir flmt 
atc]j, i^'lkLch fiujtUi y-au nuthkiijs niuk dwiin't ubllgatii 
you . L id to nriLo TOElAV . ^ l risbt mnw . . . for 
CUT t-^‘n hij; bodka, Ij4 pnfivs. of luDk.!i nnU Infornka-- 
tion, whicli lifLI JUiib huW Lo go iitvoul g-dLLi-ng d. put- 
Clkl; Il-uW to market Ll; 

kind of H-kelLli or 
mcMirl is nte-ded: ha-vr to 
|tieke p 4 pi-i^pvridiEC-[asUrci; 
TIE? ciecIiKinkcal rae-vv- 
IXo yoj 

Id ojuih Er diii^our iitiVh-n- 
tiod7 fre UP 1M3 YOU! 






I REGISTERED PATENT ATTORNEYS 1 

I MAIM QPFIQE: 73IPI; MERLIK BLDH. | 

- WABHIHCTOM, D. €. 

" Flciuc sorgE mm ynux book^, ''Pn-tont PTOtfl-c^OH" -ard *'Bow ® 
I -CO SwII »Fi InwataoD"' i^itLuut na^L or obhlgattgii; 

■ NAME i ■■■ I I I ■■■ + >-|.|.,a, khkB-#Alfel 



I 

I 

I 

^ITV AND STATE. ...... x k k .,****,.*, 



ADDREf^S 



lion *i WrecA Yonr future! 




Protecfs Yov AgamsT 

SICKNESS«ACCIDENT 

HOSPITALIZATION 



How Tcnir planA fof tha futurt can Iw- 

cotnc shatEer#d — posalblp ^one forever! Should 
mlEfortime slrltEC. t# pftpanrdiP Now a in L in“ 
surftkace poilcr etvcE 70 L 1 TR.IPLI! DTOtection — 
it> ^lekne^t (SI AecLdtnt (^> Ho$nJtH]L?allOIt. 
Tbt' old. reliable George Rngora CiarlE CasualtT 
CoETipanT offers you this new kltid of boIIcp— 
even eoYeia common aiebneasos and ordfjiarr 
Hccidtnta, Are pAifl from the FIRST 

DAY. It proTldes $!ino4.(Mk ft-coiuno lated cn^h 
benefits tot aoeldePLftl denth. Pai** lip to 
SiriO.fHl mcmthly for accident dl-Rabllkty, fflDO.Uf) 
a mnnlh tor Sloknaci (JlMbllEty. ST.-'^O each dnr 
for noinUal expends. Other liberal benehtj — 
all for onisf SI .00 a month.. No agenta — no 
led tape — no medical exammfttlonr Write Iddayt 
aE1Ml«C PtaaCRS CLAMR CAttUALTV CO, 
Oifil. - n»chlf)td. III. 



REAL ENGINE VALUE 

Thi: O-H.Q. ia a tnlaEatLirr- ^lumlinr' -P-Pipnci 
that really o-perpt^. Ottt 15,0W>ai?1d in tin? 
]aat year. 1 / A H.P. Obiuplete wdth flywheel 
tur prepoiter), luel, accegeories and full in-^ 
etructioea. Fiilly bench tested and rvady to 
run. Frii-boati^k planes, mid^tcats, ate. ^nd 
ueJj.' si .00 — tih^ped Collfiet C.O.D, 
liny, fi^iid ior Ciitah'^ij: [t| hundirdA [4 
lu>bl>y itruie. 'RtUijs.h CrelinRs SctpiELciudini 
Hh.iepd n tfl. ri-nly 

CHQ WIOTORS, Peat. BTk4fl Eiii £l it,, Wow Vort, W, 




MsmM. At 7<kt^ 



Electro Hame Etcher 



PROtTCt valuaible l«kn P^tt lAlrvw anicl 
Liidk iMirrov^mE Elc^ctn? K-ii-hiw- lECntN^a 
Dry dn-Jiirni jcwnnaTi^nll]^ oil 
UKitP. iriMeTtjiikiJiiU, djOB coJlip, □Jiy-mTCBf 
Emwyl ytmolp w^tknt wJ^ b^ii or ntri- 
e-JI. RuaIi onfcT todjiy— HiifcitilY 
biEirti whcMi thBiK jarc- c^nv^r tCUP NO 
MONgVI Fov (MMlrnKT) gl.CH]i 7>1-i£i Tew 
rni-Lf ii^EiCwfrv ciL^ iletlivcr>'. Uk> S 
■monr^' ^r'cl^ k| jinE drl fBhei^l. 

BbCdeFkDtjrt. N-OOG. s^>r*d«r Alf«.,ci nclRflKlk ,D. 




RADIO 



Eng rfluraa 1 



marina and 
tliDrneiBhIyL 
kLlralonl to thfea cnil 



ErrolNEERIIlOp bmedtselldg. ail- 

aMgik piTkiJ. police I-Bcllih MrYlelM, 

Alena iB^cirr&DbF tauibt 



43 wwisi' cpftn«r^ 

EUkLlralonl to thfea ynws'' cnll«e mdip w-nrh. school 

M+ubl1»lHld 3374. AIL ^PChn^ lA*. C*C«anit &». 




Th« Oorfgp litst!ttit«, Detit. D, Valparaiio, Ind. 



' ami Pippy'PBt^ 

EARDEN TRACTORS 



« 1 to 0 H. Pr ClFCUlurA -nr r^nwl^ Wilt linriia J3fr>- 
ductlon .... W'* have repaira foe all dElAW tractore snld, 

La aur $11} ycjirH^ in biiiincB^. Writ« lax j'uUr dvedd. 

BUILD YOUR OWN GARDEN OR 
FARm TRACTOR I , D UhrirRKct Oiap 

aet fit pinna, postr'aldk telllntr hnur to build 
tra<:tor cliiedi Itoiu old auto parte. Will plow, 

[■ultivAEc, fan-uEk ctcj, Uaady zajui chu alau , . , 

BUILD RIDING TRACTOR IN ONE DAY 

by u^Tig aid aula DArla, puwcr«d by 3 U. P. BriSgia aad 
ar other engLneft, laratr nr omalltr. 

SEND Shoo for Garden or Tmrm Trector Plana fStntn whieb 

Tvontfd) Anil wo wiLL 3AcLude-| irc-e on n^fiucatk pt^A Ut BUU-D 
HIDING TRADTOR IN QRE PAV. Monay Back DoorAntei^ 3 1 1 

SNAW MFC. CO,p 4m Frnn« SI,, OnlmlHirc, Kanw 

h«. ettc ei,, lUrlumDBii-i a,i naij’a M#vni«ni At«.a ChicA44^uj, 




34A 



POPULAR MECHANICS 








Fttss 7 -VAr OFftm 

AUTO MECHANICS. 

FLEET OWNERS . . . SERVICE STATIONS . . . REPAIR SHOPS 




MiTolfs Famous FACTORY SHOP MANUAL Gives You 
ALL Basic Service, Repair, Tune-Up, Adjustment, 
Replaceuient Facts on Every Car Built Since 19S5! 



H ere, in one BIG 600-p[iES 
volume, are Lhe rcimir 
you need tu Liiow i^bouti 
ANY make car that cornea in- 
to your eihop — whether it^3 a 
J942 or an S-yoflT-old jalopy! 
Nearly SCO, 000 quick-inde^ccti 
•■^how-tD-do-it^' service and re- 
pair facts; tunc- up and ad- 
justment data; table? of mea- 
HurcmcTitaj specificationg + 
cl enra iieea ; o V e r h an I i n g and 
Tcplaecmcnt job?. Ail writhtu 
in clear, stGp-by-3tep lang- 
uage. IL'a a BIG book, slie 
X li inctios and ILLUSTRAT- 
ED with more than lOCrt) cut- 
away photoSp dia^ramap draw- 
inga that make every inatrui;- 
tiem easy as A-B-CI 

MciTnR’s FACTORY SHOP 
MANUAL— compiled ty the edit- 
aYU aad eiiErineera cf MoTaE, 
Amcri^'-a'n Ina-diTilif jiut-nmotivo 
bualneee Tna4FaEine— Id tha ONE 
htK>k y-eni nwd to help kwp Amf^r- 
ica'fl caTE roltiiiK today, for vital 
hnaines^ or cmee^ency :HGrvice3. 
Atid titjw ■wr''rG wall(njT to let yo-vL 
fKaimnc it FRE£, at our riakl 

Just Like 150 Official 
Manuals All in One Book! 

MoToR'a FACTORY SHOP 

MANUAL ^ntaEna all th<? 
tial Enrarmation frc>m manufaev 
turexij' own shop procedure man- 



uais, lujlillshrf'd by them for the 
exclusive u^p yf Lliclr dfalePbL hut 
ifiKlrail Elf l^Q rti hooks to 

Sewk thraujeh, you have only ONE! 
Just look up the job, the model, 
the make, and {Co tfl workl The 
Index irix'ee you tho paife 
and tho job instantly. The clc*r 
inatructionB. nnd deta-Eled pictures 
givt you the "do-pa" you wurtt at 
onp 0 — ri^fhl at your 1 lnffertip«. 
And the book itself is ^pcc!ntLy 
1>ound -HHi Lhut it IEcb- open at axiy 
page, fo‘ 1 ’ ^'wn-rkinjr--while- vou- 
rtiidt” The PARTIAL TabLa of 
Contents shown here can only 
llive you an idea of aII Ihe Jobi 
thlg. ht>iik coveira— from wheeb to 
wi^ld^?hic^d wtiier. 

Thoyuands Now in Use! 

This same shop jruidt is the one 
used by the U. S. Army, hy trad* 
and technical schools atl over tbo 
rpantry, mid Ly auto eeTviccmcn 
in ncurly overy luwn in Amfrica, 

The FACTORY SHOP MANUAL 
can tom A eood meclianio into an 
e:rpcir^--imd aavt even an expert 
valuable time, trouble^ and 
moncyl 

RigTht now—to see how this 
hook can help you s'st at eaoti 
Job eatietu do it belter, and 
finifih up with it /RiifFr-'Sond 
the coupon hclovF for a FRKIS 
EXAMINATION of MoToR'a 
FACTORY SHOP MANUAL^ 
Y-ou don't have to pay a nickel 
If thb examination doesn't 
oonvihce you that the manual 
ia everything we say It la! 



send.no money 

When the poatman your Cory of the FACTORY SHOP 

MANUAL, (m -over it yourself, carefully. Actually try It out on a 
few e^trn-tough jobs. See for yourself how its quick EndH^x, ca^y In- 
Etructions, and clear pictute» can s^ve you time, trouble, money 
^how the hwk cjm jxtff for itself the first few days you use til 
And unlcsa yern’ro thorouffhly eatieflenl w-ith U, return the Wik jci 
7 days and pay ao.thinjr. For YQUlt fme eTtaminaticm -copy^apnd 
the coupon wlEhout money, TOl^AYt Addresa: AfoToJ? ifaok 
partmeji IS, AfwcJwon AvenfiSp Ncn? Ti&ri Pitv. 



Pictured. Stfp-hsHStepi Instfucticn^ 
Cavenitg Every Car Built Since 193S* 

07 BT piLtea ol official mantjracturcr’s 
F*op data- for every sLmilc mate and Hi-iwel 
of gn Eho road today. 

TUJ^a-Up! SpetlfteatlDTis for tcstlne hmh- 
pce^Loa, EBPltign, rarburoUoa, 

Complete cELrhorctor taxi, charla, pictures. 
CTverlti* matea. types, part numbers, spedn- 
giLlons Eind bdJuslfDcnts, Hi aum- 

matia choked, fuel pumps, j;&^lJnc gaug«^, ctr. 

DlNprairts, cntBplGts tfuitrmitEons ftJT check- 
Inft. ovcrhNOimir, aBsecnblleg oJl tvE>€B ol Gcn-> 
t^iLboe eorttrols and siatttr ecMtHria: clutcbaB, 
bTskea. un]Ycrs 4 i-t^, r^ai' etide. a-teerl-nf Bear, 
wticel allgniTimt. nhuck absorbers, nr cun- 
dlUenfci^. hcajcLEampH, etc. 

0 ^'Cr J 59 thartSp tables, covering Bptclflcu- 
t1ona, ciearaneca, Etc., on all mrtdcl rACfl, In- 
cLucling Ttine-Up Chart ? Vnli-e MeoaiiremenCs; 
Compression Prewure: Tomue Wi^cb Read- 
IngS: Starting Motor ^ Engine Clearances: 
Mam and Rod Bearing loiirnal plm^Bione: 
rtenerator; Clutch. Brake; PYwit End; tu- 
brtcatJou and CrapaeUx Chari, etc. Detailed, 
plctiiPwt. Indexed data oh Engines: Puel, 
CooUng. Lubrjgatlon, an-d Electrical Byatems; 
Tranamlaafoua: Front Kuds; Ka-oe Action: 
Free WheeJ; etc. 

Pfibliahed fay MaTuR. ttia Leadiiig duto- 
qiafiv4 Business Maguine 



MALL COUPON FOR 7 DAY FREE TRIAL 



HliTtR IMX Bail. Bitk IB. S12 HaiSMB «««., UnrYtrli. N.T- 1 

■Rush to tat at Ofice motor's FacEorj shop Manual. ■ 
N iC 'ndll remit SI In 7 duyj;, B.-nd $1 biotilhly I 

for 4 montbi, pUia Mt delivery charge vdth final | 
payment fS 5 . 3 S in altl. OtherwLae I will return bof^ ^ 
In. T dtiya. ^Forrlga price, cash With orden. I 

Kam?. 

Addreas. | 

City Btato I 

Empl-Djer - 

□ SAVE S 5 t llQIFPr^'C t HA MO El Cht^ here I 
ii you ane enclosing payment (check or 
money -ordcrl WITH coo]>oti. We will Ihen pay 35 c I 
pcdtege LitL-d paCkhtg taais. Same T-day retuim pMv- 1 
il-Bge applies. 



NmREMIRAHYimEm 

Save Repair Time- Handle 
Mere Jobs -Make Mere Money! 
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J. tWIITH, Pm. 
HaLMj IFH-Ii. 



“Ab h tmlnm 

fio- mi-.Ktr mailicif 

ll.F-BU.Bd li|- 04 i » 

puBth.'^ — XJtLlS 

j7TK<l-En keA. ^ 

T^, 1 >TI^ ■■■-, 

DiHM CtwA, TtUiL 

■ID' 

4 w«i\ n^MK nko-iM 

— JuH Jj] iiniv 

—JOHN Jifi-KJIl-Y. 
l3dT KmlminmMk Si.. 
Ppqrv. Cfdu. 

"'N.iLi. iNiMim fa 

I.H luaJj- r-um Leu Ln 
infabtir liudj 
dBTh.'' -LivuLULlUr- 

hF Cot- 

Brif hUiImct 

nuoMl- 



TECHNICIAN 

Leam at Home- Many Make ^50 a Weeli 

M-Jii] (Tii= fi-T'P my ntFZE, ILtiSiti-iLiM-l 

bCfOk. - Win idcti In iri-n-Jtc^. It dM^nlwr?;- 

mnny fuK libiCI ii-ic; J«fciD. (dlT«pj;, 

kiiiiw YOU eikii train m.l hunPin in tJimc;] 

Many 1^1:1 nif4r* Mmtut 410 
■ In 4prar« Tl>4* 

Thm-'ii EJnrtKilily 4 i|! op^rLUCtliy Ni'M Jn, 
i'oifr np i^-JilMrtiodO lo lonnor CIimJiis!' 

i^iuUcfi \n Npiifi- linn?. I'Ji Bfiivi:- yp%i ihi- 

traknlcif ttiDt KLun-Dil iLnnUr-eiti at N.n_l. 

^tudi^ntJi malcU^B i4. tlO a wwk trxtvii Si-Hii- 
in 41 fpTT ramth!! Jifcti* i.-iiiti||Jtiit. Full simit 
icb± JlxLnR lti]i.jl-i;M oiwn nii.1^ BjBi||-r> 

HKf III n: tlkM-1n»* Of ytMJJ- Awci. 

niMrtraaliiiK HLuilir.i*, Avj^uicii ami Pnliri^ 

ji!x.iU4i. -III! cith-T >r^iminLifilml4^i:i;i Ijinim-rir v 

UTT ncminbl-hnic' for OpenEnr^ Trctinkcliiris. 
ichcHu ^x.uLip'tiri.nn.'rT 
Iralncd Ruiio lui^n. Thu- 

CuvaKiEikiPhi |.i.-H> nHH* fiB 

4lTn£i af civil I in ELiilici Cp4-r>- 

JBlurA, Tv<-hniHpeiii . Sej HA Md 
THE COIiPON WOW In Ml- 
vi-lci[>o- cir )f*hukl un |>4iiny 
r«t-stnl. Jn mv FREE Urjk 
>wi'll iHH?- Eiuny roi^LiiolInji 
iiriiP|irtii4iitin In MwdiHjw Iwi^l 
haw VQU cm tTiikn di hamo- 
diL HFiari- Ellii^l J. y.. hiMITII, 

nmi. rvFT-A. 

tLj^ikiu liu-L, WEUililjyitun, It, Cf. 



t. E. BMim, Plni^ild*nlp DbivL 3FPA 

If*4l4 IfntItvM, WptffiDftOHp B. 

iTkii- FREE^ wLthaut abllirvitlan, your- R4-|naTvi- biHk« 
rtleti lt*wi>n£i In RadJa.'^ 

Mknir 

A^IHU , , , . , r , r . -. r - -I . , r . , , 

City - 



$;ijiEc. 




ah infant iHDUSTBV 

SUDDEMLY MATURf 



»* 



sr- 




Get In atthe Start— and Grow 

P]afltle^^ Is n new lfidi.isir>' whith ih^ nbllon'a wnr 
ib frircini¥ quick maturity., Ftw- 

tlea are icidispciiflallt'c: in practleaUjr every braueti 
ol the S^rviti — Aircraft, Oriinance. Ch^mteal, 
Mar3u#p C-nj-u*. etc. OpporEuuitlee 1 Kearly 

cvflrythifiK, from homes to eltithlnff, from ead^eEs 
to toDlSp will be by Plpetica. 

Spgre Time Training Now Ready 

The titne t« Er^t atartad is aoh’. You can prepare 
at home, in yc^ur xper< time, ta take your place 
in Rii infant 1ndu.^try that ev?n nbw js Icapinff 
into prominencen A new, practical traininR plan 
h now ready to help yuu your aBchJtlaM 

and bull^ yaur fuLure aecurlty. Act now. Don't 
4-i^lay. Maft this coupon today, 

"iTEilCAirsaH^BirDn^ ” "i 

Ortxal Avt. t1 S&th SI.t GNI^felO. III- 
Rfihd me FHliR irfermnSlDH riw^ilnK ipeclal italJilciB la 
leliJctEi: dinfeeil balnw. et»LI|i»tiori hi kny iiacl. 



□ Pliifltici 

□ hteciriLal ltiieifl««rliaft 

□ DraftinA ana I^hIAo 

fur Men and Women 

□ Diesel l^-nAlfl Hr InA 



□ Coar Ac^untind 
far Manufucturlnd 

□ AuiortiutlroLn^ueerlDA 

□ AfchitoeturciTBiiJiiiluA 

„ □ RblnhulldlDA 

□ MBcliBnicB.I£ndizLHi:iind □ BujInEia MinaiCiCriexiE 

□ Atlaiiun □ Radio □ Hiin School Courio 

Ndhike 

p AiJi 2 reair„r„,„,„p„.„., ;... 



GET A 

) NT 0 

7/eam, _ 



AVIATION 
^LINCOLN 




JlCifl'S ■■ :; ! fur ihc tiuv^rmiarnt 
Ini FORCE you Jlilu vr:^nlba] w‘bt 
uork. atari Iminihit 

Slow ill ihlK lpncocn 
O gvrRNHIENT AP- 
PRqVEO SC NO Oh tf r 

ld|ih-pAy >f-e;nli:al traipiny-r 
m^nl Aeroh4i-utlic-Bl Eri||.|.n*«r. 

Oavtrnrnvht Llceniad AI^PlaiH A- Enfila* 
Markanic, Ali-plaJi* Aix*n>blr HactunlE, A|r- 
plaitA Brn^l^tmaa, pr-n vluiiH ^ ~<j7crlc-iic>' ni!-i:c4rMirF. 

Imin you aeri ill C]r^-iI :i,iU in m:fi.^iI:|;ie hmrliieili^il-^ 
'QBqB'rFtFal i^niplayjni^iiii, ‘wun AkHrmfL Fa-rtarim and ai .^IrpuTM. 

FjiTnlififiA- Frnm Eljil in 4 |h iiIvU jllii'jfi ji inariih in rLhti wLih 

HX-r4-l]vht i>i>-iKirLunUy fiw rupid dCvli l= lAiinri ToUjiy cmn- 

p-l«ir inivrpnat^Bii ihUiiLihfl whl^lk Df tl\c uliovv ciTurHB- InlHC-xLi yciu nVGll. 

Lincoln aeronautical iNstJVUTC 

076 AIrtraft Bulld!ln|KH Llncola, HaOrJiNAa 




Hunting and Fishing 

is u month b' Tnlu^■ali^^^ crnmrnH 
full uf huFitlnj;, iiahEmr, campEnff. 

And hclwLlfni^ BtoricB and pic- 
tures, luvaluBhle informaLlon about 
Hlltia, flahinjf tackle, iniTTiC lnw 
chnnECffp best pLacee to Ash aud 
bUTlt^ — irnUcitlcsK icEraa ihnt wpl] 
fldet more fun tu your -days aAeliL 
Special Trial Offar 

Sei'L-d l^i^C ict Btaitkp^ ur Cliin a.p 4 

we wHlI N^nd you iTuntinar i !P£ah- 
inff for bIk mouthH. 

HUNTING A FISHING 
MAGAZINE 



2St Sport^mCki^s Sld^.y Sostonp MaiiachuietfR 




AIRCRAFT WELDING 

ENGINEERING 



hrarfeM Inifuiilrlcp puUtudlng 

aapai-tijiiiiti*! lu uropHkr Imliwi luwirf- 
i'lfl Tcehn-lGi^ani 'I ypri. AknrAii 
tlrB.Pl4rnpn IE vi.'w.l-l , ArKFaM. Wt-ICt-ri 
iBiFd gpikTabdrl >,'1 Ui4IUlhji-l. 

Ll'dril By DOknC. "A#* hfTW ith ^ani 
Will I M IvhniSJiiT."— Write Tar Jr« 
kiln >-[|rpi4Hl J!^k£ — -.-.’A Of h 
[jki^i liifluj'try . ' ' MHiUvn cvunc Ur^ir^' ! . 

H1PLWAUKEE SeMfiOL OF ¥HG P NE EH 

FM -M3- N. fl r«idi¥4y 4 L SOti. MiNitAte, Wk, 

TRAILER AXLES. HITCHES, AND PARTS 

• If Fcm BCV hntHVnlfU innvM-irtS tf*HfcP 
axkv?. hUrliM.y?. pn^t ciKrr (-riiii T pprfi, <-i>rttayL 
pmaii|jE|^. CBm-p>lali> h4«jM thlilirr blua 

{•riAtft, 41 . 00 . Write ter free rlllerafuj-e. 

HAHWCR BLOW TOOL COMPANY, Oept. lOR, W AUSAU, WJS. 

MONEY IN NABBITS — CAVIES 

nud pit y*iu in cau^h ^i|k rtlipr innrtcDtx. 
. .r .r ™ CnLafftR' EniS Mipy irfm-BpaalikP^ I fir. NVK-^ i--i 

S.'ic fciP RokyIc -C-aEfehiE^ iiEid Pri-ri' jjnC an^l a nbOL'a .sutavrrlThr 

1 |<V 1 |<1 Ihn ^r?Al.l. ?lTdrJ£ F.^RME-R. 

OUTDOOR BMTiPPRItl Co.. BV S4, REAPIL RIVEII. 





WE BUY 




Ti- 

i -r!-7Ht FEllfl 
Rnyu'lik^h^ In 
LcE- 

I'-ffMt. ^fUMT^ 

anio^d- JVw 

Cn E ^ 

rannrlai af 

.^[i>|je. 



BUILD THESE ItROJECTS 



*4^ Liwb F^iu-i |J.»li«h— euabuBM CliN. , 

^ tfffJJPuiLjK- Bay. Tulip nirT, llplkuil Tkir, Sk mab, tli - 4 — < 

CkkUQc LkJiHbrj.Un| nuNPor pihImIi. Bnid kOL kodir. | 

emnSMAH S MODEL C0„ P*t1. P iD, «» M. JTil &- Kil«pabR^ Fit 







GERUIRE U.S. BARGAINS 



12 . tU 
S.«9 
3.&D 



D. D. WOOL BLANKETS CUseBj 
NeCLELLAN 4ADDLE$ CUBED] . 
y. a. AHMV pup* TCUT4 <MettP| 

HDYB' BLUE WDOL OVERCOATS 
rusED) fizes 22 TO . 

ThOMsnd-s of Chtwr ^npawi di Hi I iHrf 7 iOuMtcOT 
ft SpP4 [ GooJn A>r HufiKr.FdErrictiSeouN S<Ad It^ 
fOE 32-l^gC- rClaYlKd « Uh fafri utdir. 

A N SUPPlrV CO* 

47aP LEATU AT. RICriMpHO^ VR. 



2£A 



FOFUUtR M£CHAN1CS 







MIDWEST 



The spur of production for the war needs of 
our Armed Forces has resulted in trcmctidous 
advances in the science of radio, Mew features 
and sensational advancements are even now 
ready . . . waiting only for the resumption of 
peacetime radio production- 

Midwest, for 22 years recognized as a pioneer 



in radio advancements, is keeping abreast 
of today's rapid developments in radio engi- 
neering, Plans are in the making . . . research 
in the industry goes on unceasingly , , . so 
that when the time comes that civilian 
radios may again be produced. Midwest will 
once more be first 



with the finest. 



MIDWEST IS NOW PRODUCING 

100% FOR UNCLE SAM - - BUT 

WAsit Victory /s Won 

You^li Be Buying Your MiJwesf Ra<iio 
Direct From The Factory 

50 % 




SAVING 
UP TO 



WILL BE AS 
POPULAR AS EVER 



FRSe 

fORA 
IIMITED 
TIME ONLY 



"SI 

* OUR » |l 

, AftMlDir 

iP*# 

t^nriprctwfliiVff 20‘PRie 
tpoklrt flur Armpd Foraci 
abioluttLy free if you. icnd 
for a U. S. W^f SavLngi 
StaETip. Just SEfid I-PY niH 
dr pcHtaE.c iCpruipa end ydu:r 
booklet and War Savings 
Stamp Vnll he prdmpE[y. 



MIDWEST RADIO CORPORATION 



DEPT. 



CINCINNATI, OHIO 



JUNE, 1943 
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0 ^ wtoimeys 

^ AI!^ auiidk-c 0/^4 

WaiHlilgtoB, tt. C. 

jr N»:W FREE IJrtljlC '’HC|-W To JToBprl:. Fin^rarii- jisirl 
lenElon'" hhJ urcpDrirf ^Invonij-om KiKxinl" 

1 |Ul<lcnL«l 4 ttijH ni'iqbnil dOH Ui^[ CiLiIIlCH-LC- Hlv. 



”'^'V TO PBOTECT, FINANCE 
J SELL TOUR INVENTION 

FUEE linGK* nnfl ntli4^ literature- i^V^ilaMr 1-4 nikT 

cii-Gi-TiiH y<Hi -C-^pi-nple te- -de-tailD -ort (rt "htTruly'* 

TOUT Invent Nan fiir WftflK^y-mAfciut. I t Irllft !f^n hnw cvtli- 
■et'ft -did it—— wlm tTiB-jr T^'ent in fetr flrajvccH hnv they mr-r 
rnrijHrt j^nKn^mhiaos^ — tli*y mnde dSri1t*Cl.fc w|(li man- 
^Dw they dEelali-d royally n-rm-na-em-ru! p — - 
how much mon^-y thty rnftd* — h&¥P yeyn fJii And a. 
mAykEt.. Our new FR-EE ROOK dl^clujsES Eaureej uE quLC]k 
revenue If VOUP Invention in patentable aad aaieablc T^itli 
imoAt pedt^lbllKlIea. 

THE FIRST STEP 

Tti4 iirat atcp in Rettinpp your EnvenEi-on ready for market 
3a to make a Of U (HI oup ^^Inrcntlon hecDHl" 

Farm. Thia Fumn properly filled t^>9t- P^nd vrUnBued wEll 
In^filTliiblc !□ you later In AfttJibliahini^ Ibe data of 
your inTentSoTl taho-LlId nrrd for ftUcb *vLdelMe brtis^. We 
Trill be rind to ¥<n oar "1 piv€1i( I Oh ReouPd'" fiml 

hiLve* il wiEuetHEd ir InLa offlee when you relurs Ll wL(b 
itliclnHuro rfi ynur devitfe. Thia aervlne eunis you Tinthinj; 
— opiit LE tniqiadiiitely putB Ph J¥cowl ns Ibe orislna- 
lor of y(^ur dev-LctL 

Proteet Yonr laventive NO-W! 

We ItLlive Prtnny lellErs 3n our Atea from mauetaeturera 
reqiiantllVK l■^ventlona. Today 'a deiniuiirl for new davieea 
la tremEUdoea^^died to by iuner^PTicr needi. 
your InveiiEiob ¥\vw with a II. f^. Ratent, Hy aelEnr 
pnMnptly rou puiy pp^veftt iitotber iBventor flettEnr in 
■head Of yuu ni the Patent OfTlee hete* In Wimhlnpctryft. 
Tha A rut Jitap La to tnUke n. ahEleh nnd deaerlptLon- of your 
iev^Tiliun on our "InTantEou Eeuord/' have Lt witaeAHcd 

Ihftke ■ Rearch of thr 
L«^ S. Patent Office filei t* ■JbCrrLaEn wlirf-tbEr we ean ret 
patent proteetlon fof yc.hU,, TTita la n alep yod 

ahould make KOW before aiWlheP atepa 

Lb Finead of ytyn ami walks away with a ihatent. 



iiAtiE ... 
AUS^AEa-S 

crrv . . . . . 



flTiTE > ^ j j 

"write" rrln't' h-Hhio CJearly" " " " ' 



em Po ji-u/dr 




By United States 
Marine instructor 
For 

SELF DEFENSE 
and 

COUNTER ATTACK 



Lnathentio 
FJ Ft toll 

$i 00 

M Povt^ 

paid 



SEND HD MONEY— j^LPt pend ub your order and 
pov po4Tman ai.lH) i^Iuh few rantM po^urc'- rnr #o- 
eLoae dallur for iHainald delLt^ciy. To Avoid d^a^ 

IViiFik Ul ramria AlwHlIiL etbrtowo ^tnlSar Wd 1 N nnivr. Art 

iwrt^— firw™ TOUTaeLF f-or an^ emetirenijy. 



OORDT PUBLISH EUSf 58 t. Iflth St.^ Dept. «Sp eiiluse^ III. 



Inventions Wanted 

Stented or Unpdtented 



Inveutianji can n»w be safely Sold without phtcut- 
inSf ejtpciKt. If you Have a practical, uaefal idea 
for ^tber LLnpatented or patented, write 

Chartered Institute of Ameiicai] Inventors 

E^iajvt. i, C31 PAf K- w. Wnahlnctae^. D. C+ 




Ha n "key'" man. 
tn pi>mj nml ranri^ii- ni^aa4ifk.<~ 
lekeRrJiph beeI raULuj Army, 



IrfdfB. 3 n>W 
III rdhHJlt by 
XuVy and 



f^dmniercc- naedB tbouanuda ut nkPE. G>j«hI 
[lay-, ads'ehturei, iuErrCfllfafl wurk. f-^ikni at 



tiomC- iiULtkiy IhjiFUKlk fiim^ud 
Syzl^mr M rlE^ fMP i-Kf-.K pCM^b. 

CAHDLiR SYSTEM UO, 
I^pI, gjw PoBvaf, (^ola■■ 



CsEuiler 



DO YOU 

bL^ at weekLy after a 



a partnandSL ImiJ- 
prefeailon of j^w 
tinu ABCQUk A 



WANT ^ 
heai^ pr^eailw^ 

FOOT COnRRCTlDNlBT. 
Eanv 1 na-H in Ihli Brtatly 
qaadfil profaeaioE tub oa 
ftw *#aaka IraLnliifl— 



not medical' or cblrdpodik-^ — no lurlber capItAl PB«d^, fio gHHla 
WrU 



Lo bu 



ly. dTtai 7 *atr WrLle Tot tree boukLeL 

Stepfiehson Syacem of Foot GoirectlDn 



» aack «ay. 



■4ifilvn, nMwi. 





IF 1 


1 Send YOui 




^JHI 


IS FINE SUIT— 1 



^ wqf Yao Wew It arid |l ta fkh^dbt 

1 BiHd. a EdliitilB mnn k& ynur MPn n vmr a Lh- inada-M-^HMnv 
CE-tEO!S^TRATIbr(3et'IT— adrvl^mv FuKiupEFqkrA 
■cfeijlliloi — a.nd lAka-bMua. VOv rxa taO le IllJOO bl ta dvr< 

f kl r lio« E^L^ln» dVet j-CC sfOMLIiy IfkLttka. wamnlkj 
jijpr^nb«d. Vnu hvd u taiJ^rktaiiEa b# meaty. J J 
Inlnirnubvd VBPF- WnLa EdlllK 3 



UU IJiAW Ifl ■ KAJTir 

■mmlkifiaL Thlwtai, 

. J JUHuJy anry>- 
uta yewidEr-— aCib 



HafFWp Dev<^ T-dA 0U«w 
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POPULAi; mechanics 






A KEY TO 
MODERN SHOP PRACTrCE 

PRACTICAL INSIDE INFORMATION 

For Every Machinist, T oolmaker. Engi- 
neer, Machine Operator, Moclianical 
Draughtsman, Metal AVorkcr, Mechan- 
ic cr Student. This 1600 Page Handy 
Book Covers Modern Machine Shop 
Practice in All Its Branches. 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 

New from Cover to Cover. Telia How to 
Operate and Set Up Lathes, Screw & 
Milling Machines, Shapers, Drill Pressea 
& All Other Machine Toola. 

5 PRACTICAL BOORS IN ONE! 

60 tULl V II Lli ST RATED CHAPTERS 



Covering: 1 — Modem Machine Shop 
Practice. 2 — Plue Print Beading and 
Howto Draw. 3 — Calculations Mathe- 
matics for Machinists. 4 — Shop Phyaica. 
5 — How to Use the Slide Kule. 



FULLY I 

A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS 
Easy to read and understand — flexible covers — Handy 
dze G X €1^ X 2 — a ready reference that answers your 
questions accurately. 

COMPLETE 



TO GET THIS ASSISTANCE FOR 
YOURSELF SIMPLY FILL IN AND 
MAIL COUPON TODAY 



SM COMPLi 
PAY H 



A 

ttO. 



THEO. AUDEL & CO., 49 W. 23rd St, New York I 



f 

I 

I 

I 

I 

I 

I 



ASK TO SEE in 



mOL AUDEL AOO., 43 Wa»t 23rd SL, New Votli 

Mail AUDHLS MACHINISTS & TOOLMAK- 
EKS HANDY BOOK, Price S+ on 7 Dajf* Free 
Trial. If O. K. I will r«mit SI in 7 da^ aod $1 
Monthly uiiiiL >$4 is Paid. OLb&rwise I will return ii* 

Nftrop ^ , 



Addresa.. 



OdCudALLoil- 






JUNE. 1943 
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Are >'4iL| IriSL'p! in flAtlklEXCi lN' 

ci'L-SCKt.V iJJl. iiii:Iii>-"b nuiny Kmntl Hf- 
p>>r I m l-tmll-ik? >b<nil Tckr DiJr 

^^p■, Jtij-l:' Hr»rl|ii limill. " VICTORY TOTl 
lUlM'" it'Ji ^ull iiT snoTiKS.- 

Ini' k I fig lnfrtmntllr.ifl. htkW TA B L-Jin 

train you m-t tiome. In ewi^ 4jf ih« MOSl Lpit^teSS I t*|T . . r hnlnfuE 
ways iiiiJifliii4Ll:iJp. lni;’liJ4ll»ig M-tl-V-t-E-a— iIied BACK YOU UP 
^ith Bit K,MMLrfJVMtNT i^EHVECE lliJiL hni* 

IkElrKhd rjJ inien witli S4km.e 

uf UiA ri.->LiD4.|:^j.''^ bent kiH^n-n Rrtdiu cnwi- 
rtfluL Aft Ue( the BX4!itinj? fuctfi 

IlrFLircKt'K TriilniiiK^ 



mum^0fTV^y/i 



DE FORESTS TRAINING, Inc. 

-llJl N. j|jtil*nd Avb.i Ompl. Rl 
iCtilcBqsR Mllneii 

Ftntxa- lend m« ft^* LtEuMlAtctl book; m- 
iHtod- Kor You I" In iytdi-v. 



INFORMATION 

ON LAYOUTS 

NOW A£A&ri 

A ipracflcol^ i1lifFtmt*d Efi-cyelo- 
pedia cavtring all pltai«i> 
$S«it i^ptpl W^rk Including Pef- 
tern Cuftirie:. PatUrn Divnbf^ 
mnnt, and Shep Prsccdur* - 
O*¥ilopid by ikp*rfF fo<r Slit^ 
M«ral Warkiri, Lajfaut Man, 
Midtanki^ ernd Stud«nts. 

1001 KEY FACTS AT 
YOUR FliiOER ENDS 
10 Bii sictJM4^ m ifiHti, iBoaiM 
FULLY ^H0D(ED FOR READY 
REFERENCE Tn aniwirin-^ your 
lairaiift &rgb!ihnt, gflty lo rwid 
end undifilsnd. Will prhlid In 
ciMf tlfpa. fliklbla eovirf, 

CO WRLCTE a PAY OtILY SI A KO, 

Ht VhlBFHlstBnM l»r FMIi^*li^ llWipIV 
tm and aHlI ardatf tadar. 



sm 



my 



MDEL Pulil[«liaFft, 
fthM AUCO^ SHEET METALI 
PrHTrU. If Q.ft.l tarlMtABlIl 



DtrtHr¥k4H 



49 w«ftt 23rd St.. Haw Yurie 

PATTERN LATWTS BWHC. Pi«n*4 «H Vr — ^ 

... ^ ^ 



I kvIMtABlIt 11 la 7 dilrfl. BAd f 1 nBBlIt^^ 
I WlIJ taiAWB H, 



m 



AOPAHi 

lACCUPATIOIt. . 



Cil7 . . , , K=LALa-. 

firt Jtei i/ untSfF IT 



KlHTir . . . . . . L J . J X L J _ . J L . L J J . J . ■ J J . . . 1 . F ■• A^T . . . - 1 

AOOmt d b .. X . . d . d .. , . XX .. . . ■ d . X P 




MOTORS 



TestOXite 



fht IlfOOIRIIf 

fEOUilT fNOOrfi 



ITHE NEON GLOW ' 

, , , laCATES TRCHIBIE 
WSTANTLV rn •[•chkclr- 

ivth, fvin.fift-OLili, 
radraipapplloacEid faitt 
Rvnylhina aiccirkiil bofn 
100 Id 5i0 vein, lndleat«i 
hsi Of vrevadvd wErac TtOi 
At ^jflin DC. Far 

^ p til a I fe ardEnarv 

diNaiv tefi buEb. 

A PUTS “^FtNCER” ON THE 
TROUBLE SPOT-pQUICKLY 

Sovif prielovi tlAt. Indliptniabli in 
i4io^ ep hen«L Hai palmlad Hftiv Fro- 
IMIH, VtiJ pocLtl lilt w^h cRIn. Lilt- 
tint gviipanit*. UfPf-f.sn 



L. 5. BRACK N)FG. CORP. 



B5 Di«ll*rstn $1. 



NCHjirft, N J. 



FUSES 



OUTLETS 




WINDOW SIGN LETTERS 

For REfire Pronta arid Offiffl WlndfiWB. AnytiniicAn put 

Lhcmciip- litMiml Ln ^ut-raJ qj^-tiLs^ 

MCTAUJC LETISR CQ.p dt3 H- ClWk $1.^ Chkata 







FREE 

SAMPLE W 
BOOKLET 

L XDl Akr« S A L L 



NEW INVENTION 



New. patented iaventkm maJiiee 
tie a^mlnas AT HOME. tLcpEoia juiio- 
part * — worn DJtJde&in baot^rtgrrir. TiotcJi, 
r?3taimnt«.7tc..with dsmbh^iparLliit8.iKw 
<uat of metaj^^ltll CtroE^e of braalid Sary* 
■itaplc, qdefc. OiTiuJne C«1d, Slvu, Nlckri** 
CfljdiBiuiUk |LT-EE^EiiRg- fumJflbta. Chitbt 

c'gniplcte, laiuly Icsr it»Cd Na tbop Tequirrir 
CJklt fng^q fS- ta an b«tr in IhfE^me liuai^ 
Small mr^tpwnc tL&Fti yeu In liujoibHi. 
Eteadjf MacbEoe c«Ti_pLav forkwlf In 

week. Send tDday tar FRE!^ 
mad Llluptmted BOOKLET Ib^ von csmbava^ 
alife iscDiEie from n bu^lTirai ri YOU H OW 
batit D|;>Cka ULiiued cnjctJCRmEnu Airt ml ccuDel 

WAftNnt ELECTmC COfttPANY 

_aiB W- Bfiln 5C, ChirigOd fll.. PfPt _3M_ 



Can’t Keep 
Grandma In 
Her Chair 

Shfl*n Llvdly u m. Yoorngiter — 

Now hnr Bkckacho it bitter 



Many aafferera relieva nagifinr bae^kae^e Oniekly, enct 
they diteover (Kit tha rfid tame of tbeir tnauhla mat 
ba tired kidneyw- 

Tbe kidneya are Nnture'i chief way of taVintf the ex- 
cess acid# and waste out it the blood. help meurt 

peoplt pui atdvt 1 plnta m dny. 

Whtn ditordtf of kidney fuTietion pens^fta iKiiKinou* 
Tnatter to remain in your bloody It may i=avte naffiffinn 
backache, rhemnatio paina, leg palm, Iobs of pep ami 
energy, getting up nlgbla, awelling, puffloesa under the 
eyei, htadtiehea ind diiifneu. 

Don't woiti Aak your djuggtat for Doan’a oBcd 

Bucceoafully by mlUiona for over IQ yearax They give hap- 
py relief and will help the mflca of IfidDey tubei flukh 

out pditopom wait« frum year bbod. Get Doen'n PilU. 
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^orth'*'*!’^’*- R,f.P. 






Dil yQii ^'^fii seller Ji liou ' — in a vl£al^ ^rci^'in^; wiiT’Cinie indu^iry , , . heljiifi^ 
torurn ou[ fighting plancs^nd jeeps and b<imbs ani.-f caoks.? * bij|- nie- 

in and For men and i^'nnu^n plastjci technicians to fill inipDrEani war fndustr^' 
positions ^ = , and if you start your IraLnEni^ now— at home— you may qualify 
fora plaoL- in ihh \ital part of thu war pr<!i^rain. 

LOOK to THE FUTURE 

Even mere importanr is the question — what will yaa. do when rhe war Is aver? Will 
you be among those Ughcing let jobs thai may no iongee exist? Op u>t/t you t>m 

w^y ti> a pfrm^nrfttty pn^fiiahlw f4fr#fr, i« jflwr osf'w bmtn^iSi vitb 

pf^uUf? 

Itup^d your per-Hmp-t post^wFtr plans on a sound kr:ow1«dgc- of pJaitlti, This Country is 
pli^jidy In the PlRstics hrar TIve fu-Eure of rb? pljistic^ i^idustty h so rich th#t some prt- 

dictions leem exaggcri]tiM:| pnei fanl-iijtic hut the fjiCr n±nLa.Lnt that plaStiCf^ hpv$ proven 

themSfilvet snd juie vital in ihe prcKluCtion of airpln.neip sutOS, famitUfe, radins, trains^ 
cluthiii^ olectrkal jipplianiies aoci equipment, marhincfy, tooli^ and hujidrcids of other 
products. 

CHOOSE YOUR ElELO ...Enf«r If tlirv PCASFfCS 

You shnuld be nhle to ^ for yourSi^jf wh^t plastics will mean in virtually every Acle^ 
the pAssihiLitEes that will be available ta those tralocd in pLastics. Now is the time to 
prepare for your chosen fieJd, -iis a pl^tio techntetan. 

ilAlN AT HOME 

Make your increased hours at home pay you dividends. V<hi can easily At into your 
Sparc time your rratning for a career in plastics. You won't need to lose one minute 
from your present work Stm ply devote a few hours each week to enjpyahle home 
snidy. Like thousands of otEier men and women -arc doing who ate helping their couo^ 
try while heJprng: (hemseh-cs. T he PlpodCi Institute course is an easy, practical [ested 
math<Kl which wiJI.help fit you for thij promrsinig and interesting field,, ^ and if you 
3uf¥ now working with pbitJes, it equips you for advanceineflt. During the entire courlc 
your tr-ailling Is Supervised by men well known tn the pJaMiCS industry. In which they 
been rsccigniied as authorities for ytiiri 

TIME IS PRICELESS— ACT NOW* 

FirtrJ Out how (he Plaitics Inirfrutc can help YOUr M*rl the coupon for yOur Copy of 
the large FREE, iJLustraicd booklei, |he ''World uf Plastics." It is crammed wiih valu- 
abJe Information about plascjcs, tells about dne new plastic airplanei and other uirs for 
this revv^utiona-ry new matcti^l 4 ^ W¥it oJ- about the Oppor-r 

[unities for YOU in plastics. Decide NOW to let plastics point 
(he way to YOUR succeH , , , send she Coupon TODAY* 



inDUSiRIES TECHniCfll mSTITUTE 



AMERICANS ORIGINAL 
PLASTICS SCHOOLS 



1131 Chanln Bldg- 
NtwYork 



A36-1 iaSallfl‘^Wadk«r Bldg. 

dtlci*ga 



190 fe. Aivarodn St- 
l«s ApigplDS 




PlaSfk$ IneluStriAS TAchnIcal Inifitufw 

626 'E l9 Snlb'W^ckftr Bldg., Chicago 

Gentlemen: Please send me the bcKiklec “World of Plajiic^" ^nd infqrmmtlon 
on your training program. [ unde^r5<t3rid there is ahsolutdy no obligation. 



Name. 



State 

DepF, 6 



JUNE, 1943 
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t /Wf£- 

; //ff ffA- 

AM wA' ^fty£ir 

PPJ[ 4f4r£J^M£f4m 



£|& PACES. JUU^TIiATm^S 

Written in a nnn>1erhni?al Inn- 
gup^^ wllh aAil-«HplaaalDT 
dLagtamflr choits vnd tnbJea^ 

□ runt did In b«gian«f and *HpeTl. 

All qppli^ptiani explaixiDd. 

Ci-na;s^rel«r«Dce indexr & 

PE^riWfA 

HOBART 



oj^De^ rou^ Bom mMY~ 



ftfilQS, Qu M431d Irfl^.PihBe 



m 

ARe 

S&&X 

It2 PflCEl <it Ittp. 

tU lOltTIAlN D^URliUP 

ectd R5 tlC T|IT -- 

iH umv iriO&DL f 3^ 

i^^ld 

Jft'p 




Ii»ti?'h jf-M-iii n^wn fuir- _n>lT>rti1y 
EtKlrlrTi! 



FOR EKAMilNATIQlH 

MODERN 
ELECTRiCITV 

INCLUDING RADIO 

JEHD REFRIGCRaTIOH 

^ -..,.^™.^ Iniorwl^d Ifi KU’CtriLrIlj-. 

iAl\i L'dnlwivf Appik'Tl tteclrlri^y IittiLii^Iii iBfrtil Ui 

V|-Ar IUhmIt if-Ji] Hubjci^LH fu]]y I'av^tKl. inrlNdii'J.' Klet-Lric’nl iJtnif PPlriL 
IteAiliriif- lb tilE' Via|urriH>H jirii] ulL JrlilpiH'iL] FREE i^tT HU.min4iCi^-i 

BIG FIELD! Big Demand! 

__ _ A|e>n LiitEl«rhLyjHt f ■■.H:|k-EL‘^]'ly 

RlP' iiruvnilv In Umu- 

ui^ ■ u j ■ iir War pnpdurthHi k^■j^lh- 

trt«. Mn^lnn^P. hiLlLiSInifn -jinfi- bianih. 

iuut-1iLlil«- >liKFj=^a — |iJDO[ieakly pi-pjv ^ knJupin.' «■!.'- 

jj^^ntlE cm L'-I'&clrlclky -snil men v.'tw hnejw- InkB 
vliT-l^•^^L niak^ li'jr ■m'siivy. jp^m, inHiinai 

vL-jirk, H'nAi* irt l^pn ujirt de; lupr" ''J.'J, 
tHtf>liAi S«nl -tv>i*|»o«i (!i3i- a frc4. fer xwEt cw- 
iiacliHli imd fltr yejMrp.ulf, 

•jL i-intPukLl prU'l l-niCM ^ 

4T v^lTl nE>et» uaw if» VL*i i 1 1 

N fl Ui li *''' ^*'1 iKC^'c ni or ETik rjiniuuai Ir 

* InP n Cyic|EiEJi-"s1 ia oJ" ElecdrlpHif- jyj 

AMIHICAPJ TEGHNICaL, f-dCIETY 
ViMZitaanil PMbiiihere ElnG>t- l-E^n 



nwnr EdMdon 
For Brilnn«rt 
■■Ml Ejpafta 



Ovrr ftcJOO l■>■R<'■l 
■-li u n -il r V- il ' o f 
|||.UAiiaciEvnp — tk|e 
ElMIK-t r Hii m |1 I IM ^■ 

^ciifk -ihr Jti Ictnd 
hvp |:ia,Me eVAf puL- 
lln-lLed. Drnamoh. 
icKHdiP^L, fuMwer 
■ tatlOVi-*. wirtner 

f7w|i-r^, ev^ryililnF; 

ele-ctrkcal eX- 

nljikn^k iK'i aviyniiL’- 
CAJi uneJert^tnad IL. 



SEND 



Amei-iean TaehflleaJ Bept. lai-a. Dr^xel ak SEth n..thlc-Bn 

SetMt rnr lb une. lb vQtuFR« v't ef Idth 

I n^kriMi-..-cr s n>vtMli-iil^ iMil 1 13 jJl'C' me lO 

DnLy lun ihr 



ApiTl^l ■tJ^etrtHly, InclEiHJaij ■ certlileHli^ rtiilfcljjw ^ 

■iiivitpijeri tue uii'* year. I wikt |vay ihe duJi^i>iT eiihPiiE?; only un inr 
Ef I ■w|5kii 1 iuay raiiEmi tin-Hn kr EHJ jdar^ ni[d uwk 



Iflff. but If l ln'ini tilim.. T «-Ml H*ili| *2.00 HfL^1- 10 HkiyH, [H-n 
*:j.k.MJ u menili uiib] tlM- H^Ull prlen off uiiky *2b.nu l» fDld. 



cm" 



rlP^Htf-'utlJteli teltef Kifl|ir!ic EicrUt4U0>n RTs 4 name pnd nt^avoA* oi 

oni|>|iiyi^l' ttisd fl'L'fe be E™«k ei«* ijUF.liifc'- ' Tniiik ai nrtprpnecj 



AT 

HOME 



om.|>|iiyii^l' 

ST..V engineering 

with A Ch#Ft«rfrd Ediicationnl Inttltutlon 

CeuriP« In. EMaiNEEPIHC-! jiriPrlrLml, CImIL, UectlDilleD] ^ DanrikejR., 
AF^Akieriuhil. Kceiim. Aeiunalitlr^tr ll!ulle% 9 IfikClAlT j-l . HI1vli^Ui Xn- 

dnjiitflrlal-r kiifjJtVray. Peinklcuiik. FtA^rl-np. ChemlcaE. 

CayriH kn ANTS ANp tCJlMBEE: Ph^lCMapTiyE i::dyeaklQn3 Ijcli-L-ri; 
Public JIl'bIUi: UeJkral ilurmiJniiSirtLCM) ■ PujpcheUns^i fiiwl^lnUT; Pntf*l^:h1 
fTi^’mlKEryj rtefilaey: Pal. fielmr»-E T>pnlM;i'! Irfiwi 3i«wln«i HJid 

Cammerr-f: A^<WMiElnjr: M;i|hemtttk«i: S£fl.tini«; A^ecj Iturij , 
MsKEniry-k-H»i(i-vaLk. I iu:0rp4p.fli/cdp XAlB-TCi. Sheridan fleadi ChBcage 



INVENTORS 




PbtbopA y*ii havp tin mventian ibal can bn 
dpxvtbptd vr imprcTed through appliealiem 
bl bil nxdraulicfi . . . indmlx^'i iivw -right 
hand far exaci CBUtfal al pow^jr and moTa-^ 
luaDt. Yan iDQY biTTv n,n idea which has nal 
been fully d^iT*lapfd Jar Isclc «f trijsl worthy 
avciGtanire ci prapDi: dfaap nnd engined-ring 
faeiltliES. U ab, wiU b* glad la r#e«iva.r 
by^ Ibltpri « geatral id«a ol yeur ixt^autidn, 
II il iri 90ETicilhmg upoa whidb w« cbuld wark 
with yau. frrrangarrtBm* vrill be mad* far dis- 
eudiiani. II hdU w« nrill |«]1 you pr^xnpliY. Id 
B ltbor BTanl, th* an«war wUI bo booeit. (Fer^ 
aduciI ETLidie^cev anly hy In liar cEppcriRlnientO 
For oLir riairn^at ■robilily ood engip*eriBg 

S ualificvtl^iai r*l*J- to 

un & BTadstraBl, 



The DENISON 

ENGINEERING GO. 
11«D Bublln Rd. 
Celutnbus, Ohio 



ATENTS 

ANDTRADE MARKS 

A.SNOW£CO. 

Re Pafc\rt ft liArnc-x^ tS76 

linlf Ur |ree |+ak Mili ~tiTlkfl|:alifti tl UrtalJi'i” fiiRi 

427 SNOW BUILDJNO, WASHINGTON, D.C^ 



PATENT YOUR IDEAS R« 

SENO FOR FREE BQOK*"*^- 



CARL MILLER. Re^kiteredPclEfilAltornKy 
Farmer Membar E uanimmi; CDr*i« U. S. Patent Dtflee 



WogImUTi BMf:. Pf-pL ^ n§w yeeV— pond Cw^iL E3-A, WJihlngbos, D, C, 

I Suit ^ 014 - PVlr iVl J'oj^nla.r ilfec^Aa-jiciSF/ 




Protect 'Sbun Invention*^ [ 



W£a 






I>etii5i B2e dAnirffauj uid tniy be yery 
E09Uy. My rcinieDa.i HerYtcB aAnfteS 

ptompti 4 \nl|gn, ^trldt n<kEilhdeciep, i 4 m! n 

mtikiDkUA or eipeoae. 1 Lbat yeu 

Bcnrt ma a moftel or dr»winir. vT Ekctcb 
•JK] -JAterlvUDB or ytrur laYCDTloc. ana 
ULQO. 1 inti make a anrob and report 



promptly la Eo Eta _pit«Dtabt11ty and sand 1 
Fdll A cypy flT fny Ta-porte bsoltlet. Or, IJ | 
you prefer ta ttsia my boaJclet flnL mat] I 
t'bfl Miactkni touDOP at ennt. X viJ| al» I 
a&Dd CflF "'Hec^rtl Bf Inveiatlaa" rorui. I 
dUFMiri cxpencflin H a hv^teUred ■ 
PatmE Attctnvr-i | 



APEnsonnL conFiDEriTinL Pi^TEm service- 



^Q2 - O CfrlumbU n> Blif.. 
Wavfalfidtu]^ C> 
Ploae Hud me aE eiiea, CtH of olurve> rant 73 
Biua "^R«ccrd of UtTcQtlda" loniL 



L. F. Randolph, 



HADie, 



AddlWV- 
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itJDfiEsS. 



GET ON TECHNICAL FRONT 

HADTO Tediniclfln* arq Jn bfe^ieir demand than e^-er hclort. War-time 
demands for iiadio Are t^e:me^4qaa^ but after thq war the nqeil 

trained mm will bq-iti]l I^reater. Rndia l& the Held that wilt continue to ad- 
vance dufinir like war and afterwards. can keep yoar present whale 
learninff Itadao. National S^hcinl" of Anfeslc^ hbn pnovidrd an amaainK 
method of tniinin^ VL’hi[^h hrLik|:a InBli-uctian tn yun ri^ht in ^'our home. 
RADIONICS, — the new' miracle indnj3+iT incKidim^ Rudia. ‘Electron ies and 
Tqtcviuion iv hcae- Thi4 b? Ihi hch^ tlmt will continue to advance durinif 
the war and afterwards. ‘National ^ivea you all-cmhriming train-Ing cover- 
ing the entire beid Id onq ^eat CetD^se^ 



TRIAL LESSON 
joroves 

you can learn 
9Vfcl[/jr 



You ran IcDnv 

whlls Aaritin^. 

h^en of pM 

arc dnrpEliirg. 

Men EHhjcct to 
Military sci^yico 
can be portku- 
larlj^ aided hr 
thii limo-teited 
training. 



SHOP METHOD HOME TRAINING 

fully qualifies you for bigger pay fobs 

For _SJt yqjirs National SchOdlfl has flueccssluHy trained 
Ambitious men for s'oad pay jobs. The same teehnictue, 
the identical nh<i]i methoth that are so BuccCwsfiai in train- 
tne: Radio men at the Schcfol, are now available to row hy 
National'a Plan of lloine Trainintf. Yuu are ausli^'niH] a 
l?rtjEhirflasve uKiicis ef instructive Iraeons and you Leam 
step-by^tep. ICa the ahop-niethod Training Flan devel- 
oped Cfur men who want pratilienl, easy-to-feraSp Instruc- 
tion in Radio. 

FASClNAnHG WAY TO LEARN RADIO 

Veu learn hy clkt? cnafli prjvc-Li-nnl sh^’jp-LuborJi- 
tnrv liif tll-uUH-n— uu-iiiK' Ihd mijne in.Atrvinlioii’*^ iknU, 

LechFlitiUe a^ eTripLoyi.HJ La njdln Hhn]b»^ ^Ludiibii, 

praduf^lLnin |b|ndLLi!i mHl V. Gtkv't. u^rs-Lccj. 

Yaiik' IritaiiLliii; HJ1H lj{iMiic[ik.ik ATiiw nmcc- fj^cLaal- 
injf ji* yon jiroscrvBfil, H-tjuii-hy-Htiqb, 
ruiul^binrirt.ilil. OJ Hiiliu, 4.->undttruq|Lnn, L'tyi^ikLH. 
upciE-alkEiK naLniib^, 4it4f. AmujdnR- i^aqi it ibuiy 
iHh-L'-ni, yau arriufre IfiLn uriclul, wa-rk^ihliii tr*lTi- 
iiVK AT JIOMK. t^Uiiliry fur youd pur jiih with 
eaSlirKd auAMJCJSfl iu>C oitLy Jc War-tisn^i hut Liit^r, 

Hitt-r llie war and^, when HuidLu will continue 
Liu VSu-L e7C]:^uiii;Loit,, 



TRAIM FOR 
THESF ^OBS 

t(aif tQ S^rrhing 
kadionics Fxpeyf 

StuJiD reclmicit3#T 
Aircraft & Marini 
Soirr^if St TcIe¥hion 
Indv^tfial £leCtrani^S 



Many niEJi in 
MlUlarr 

Scriflcp 

-il-tmc! eniriilltd. 



NATIONAL GRADUATES WIN COOD POSITIONS 






PwralBrabi 



MfltiOfiiil Brtiwln MV plLiiiiN'n!i In pme. 
ilCJl] 1ru-LlbLiii[Fj Thn^iiuinilH of 4ir>^Llun.li>4 

nHrihfc]ie Itwir kuctm^ lu Nft-tirtliHJ. Vem 
rink dukilicate inu fct*!:*-*™!* of LlkCht 
CMduELbro. 

AIRUMES EKRERT 

"t eniuMH JPtSiiH* tkio tniLiiiHBr 
I kTn.'ekved at fiLL|,k4ruii 
tM hsikr^ily. lfcnn- 
r^is^Ed U'leLr avi>ny 
w.iym. Ak'ik W L L h 
Kastem Mr Yisios.'" 

Pierre PeruEhe^ 

Jsu ki^L-L ULD.. M. V. 

WITH Wt&X 

'*[ Taii'L'i* Lim'<i.i Lih Ltifl 

bmdcualknK' ri r I d 

rt k ri e V ytA-lLiniknE 

fmm Nai-kranfil. Aifl willi 
atntlDU I ri.H-uhi- 

lueiLtl. yokijp- Sk'lhi-kiil." 

jVpd Hc-ffman. 

EJlICUr N. ¥. 



MAIl THE COUPON 
For Specimen lesson 

In -order thiLt yoa may see hnw 
euaily and -riuickly yim can 
l^arn RcLHfi!k the Nations! Way,, 
we send you n Free Trial Ijea- 
SoHr Herq are s few of the 
aubiecta cuv^red Id your Trial 
Lytiaum 

I. fluW lu Identity Itie vurimu 
rUiJti^F* of U Pb'nilivl'P. 
iw IJOVi' kO ClH'flk pi-jwap »up- 
nlies. 

3, Hnv.- In IcK-ate H fuulLy r-f* 
diiliiEiLuip i'pp JLudlij HkLiise. 

4^ How tek rh.4>4!k ihfi □xeUIntrjr 
□JL4t J-f AtJLJ^kJSI Lu 3U^VrtljCt4Jr-« 
cidyike rc«4iivE-rs^ 

6-.. lJuu~ 113 nnt'JLaniiX'- vckLCajpe^i Eib 
tubr- JccickE-lK. 

■S- lliiddy n'lErvnci!- ijibln 4?avcr- 
iiiS Llk^ incFwt c-umminik re- 
i.'eive!:T LrtkkilpLeH — EUi^'h. na 
O-iLuiHi'ji f-ur a ’’drad'^ rr-- 
eeiVtiri. bvesik rveepCl-un, uLt.'. 

FREE OPPORTUNITY 
BOOK alH s^nt 

InvaalLtrute! ^ikd for Tviiil LfiiM 
F »nn Jinil Uijc OjkpciirLuQity Bisok 

Tuduy. 



NATIONAL SCHOOLS 



Ldf Atigths 
CvUhfnia 



EITARLKHED mS 



Nailen-aE S^Pieolip Dept. PM->e 

4004 SPd 7 iginrOD, Lds Angel^ip Culil. 

M.o«l me pRi£r wlrbouF obLifiOl'lOflr Lotion Oed Op^riueiiy \ 
t&t/k, wilh ivW deieilk ob»vk I CaN bticm* « HAOlO lechrtkiprt. | 



^MoN M «itri*kop# Or J 
past* pn peeny peilalJi ~ 



NAMf_ 



- THE START TO SUCCESS COUPON 



CiTr_ 

Fl_. 



,5TATt_ 



JUNE* 1943 
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Your musi n^h-f to g*at oul 

of your hitting ability. Any chdmplon will 
t*JI you that — and thorv prove hii point by 
lowing yoM hh own Louisville Sluggtr. 
So look for th# femoui Slugger tredemarlc 
when you buy — 3t'i bten e gu^ rente# of 
highe&t guelTty since ISS4. 

Ask your deefer for the LoueivHI# Slug- 
ger Softball Rule Book too-^^r &end 
FOc In Item pi direct to Dept.Z-34. 

hili^ehioh a sradsby co. 

LmJISlrlLLE KEHTUOKT 



SLUGGER 





SHEET METAL 



Write for 
FREE BOOK 

r‘VT THIS OTTAWA «l HVrfc tar ^WJL 
MAKE MQMEyi Woorl |» TaCusbl*, 

mure thoji lih inf^q, ffenlfi 
oprntHi. FiiUitt'rnH ■ im^ usn 
Jikdb;i. Uso- l!hhp. kQ^djo- fer 
atCier -iwc-rk. 

OTT4W4 MFO. ca, 

637 WuBd II- KaH^ 



At I-49E] Jirra Ji 



■ 



i^ll-CAl and u^tilr l-n- 



Nfw LAYOUT 
INSTRUCTOtl 
NOW READYf 



^ th'it nriyriiiH- mji iu&m. 

PutllaUcd ifl hi^lp fnil.n the \nvn na ppiilv I-jt OiIh btii-finv 

^Ni-ji-k. Sheet Mce^I Mm — Mmunlr* 
— Het Hill niyw iHRl i-ii^Libr M.iktJI 
Hi4u tlie eDUUME, -Hrir] twuL 

Mnylnc l>AifL uf nl1 mrLnl work. 

UQumn In T><wk rr>nn wllh l-l!t 
i^iiinErir- John i™rkril uut Ui 
'i|)'l£|j and CDTV-ru]]^;' u4E|i]^|<l:nvd . 

kj:md Mo mo^ski'. wric* 

hir '^Biiunlin^-# Sd^CiirjilH In 

JiTi.'lAl IrUycuL". Iki.^ii-|-it SlI Dr Diiy 
iijHHimau |fvl\M r»HiUKe on de- 
li vc-i^r , iliTiniry bnek J)i 5 4na;s It 

IHII. AjAlIlKflCd^ 

QOODHUftT WILICOI Mu, ll|«. 
EtapL I -A. MkhlEiif Am. (ihkito 




Ho More Damage from Ce^d’cnfatfen or Sweating Pipeiw 
Wut«r SuttenoTir Tanhi, Walls^ und AJr Ducli 




A SURE CURE — Sensational plae- 

He ttirk ooatmg prevents drip 

fiwm metJLlr u^inuk-irt-E, Lrlifk, wiiod^ plaeter or 

cikTTipcH^itpnn Ktirfat:ee. metal R^niTi^t r>;tet and rer- 

roeion. prolonirinK litt of tankfl, etc. Forms a mois- 

juaulatLon typ-f: codting. Apply with brush, 
trowel or Bprny. 

Remilres no maintennneo. A iTL^tlon covn# about -JO feet 
of I'' pppOn CofYki^ in 1| .S apd liri fcallon druma^ Cat at 
liardwarCk Plumbinir. Mill Suj^piy DcelWhp or lu^nH 
for I staI. pirepalil. I $2. 10 wcBt of Hockiea.) FREE^ — No- 
D’fi'P Huidbookp nil abo^lt Condu-n.HJEt.i£»n and iia Preventlori. 
J. W. MDRTEIL CO,, 57Z Bureh St,, Konkefcee, III, 





DEFENSE MANUAL |||| ||TBI1 

forCOMMANDO |||U ill I 511 



By IBVIM KAHN, B.B., U.5. Motiim ffiftrvttor 

AnaAEknr l^ifc }-Hjru [}ic d^D.II'n] RCVETIA 

nt Jlu Jki-^ mi!-th«kD. CtLQliEnsr kni^Likh, -dliH- 

atatkr^B EJinQWJ), Ifl^ knnirk-#iiit l,h|^WB. biDJM! 

k-irc>AkrnE MirpIciir . . . AJm EjrtriiJi* inr>chi^i|w 
»rMj hndlDTX 1>rrnkir. FitiuWH many tirw Lrl-ru 
InrmKl frum junolA -liohtirtia, 

BuiilaLriH iiHif Jap-Gtic kl ni Skich. Ihvih 
rnurt and wDiinFra nm dkh-ail Eki^ihHi-LvH-H fnDm 
luyiliuili ►-iMKidkunuj" AmJ lJ□LJal ^5 n-pnirdlMU 
of lliU-. 

Itiiy Tu- L-?am— Ovrr lOO tii'liMil hhnt-EK<- 
£TttiphH. I'.vf-ryihknpi' nnklalii^L iii ipv^iaPl. Mut 
JDh| a tnct uf rfl.llHl3i4'>Liljr9« ;i-ik| iTl^h 'TNf^ri^llW^n 
a liudk nrf twi^brcakinoK iHjuTy- 

inflic-khPiB iacilua Eu ‘be- Ua-Ehd wUrn I’DU'rC- 
''ARbLiilV fur k«TTi"-'"* 

CkJiUDlBtu- bi-hik, -f.iaE7r 150 RHipm, nraty ei.OCl. 
CMfT C.O.D. Pjy pcmtrium. fl,0O ii-lui pwtDEC 
■L-bui-Ki'a, aend fur yu^Lr ^|iy 






m 



SI-CMk CotnjilRt* 



W i 1^^ * FBfcPrtVCfl^, lasa S.-1w'^fa»Bli PM.«, OHiGaD^. IPP-n«k| 



DRAFTING!: 

TOOL DESIGNINC 

QLHiIFy q^uiiCUy ju m ark.ftaMyrt «r T^i Driipnir ixf Jl|p3. 
Oi« Aim. |C|iiEurl>& lar Fn.aHB pra4wGt>IH1. Cnillp« dt-Pf-rtifl- 
Pi-vprani' dfppndi lanj-vly udoii thfr dra.fE«rrti^ii and nia- 
kDUl doi-i'^no El . A-Tbvx 4r'Fi^ni-n bQ^gm, 
<- Iraii^ru mnn will tH* o<i^>>nliy nc^rf.'iary 
fqi- H-^natrucliun. Miny now makimj 
-SlOO ta ■> WEEK. kn-duLpry I kiar- 

akJy hr-i||i ii« Pi>r sH Dvr quaFPlIrd Di-ifki- 
uhE>in, mjirhina and Toui Dc-Bhanm . I^jcarn 
diil-rhiy with ‘O-ur -nwiT-b^-Hkc-p l«-Bi.i»nt bu- 
nf’rvlicd by n. r#H>D 4 ) ii i ±i>;| r^Dfri-Kir af draft' 
:-Rfl and ni.acliinn tUDP dE>«-lf|rT. fflfih nanM> a.H-d’ 
iiddr^ii tDriiay for ci^rnDJc-k^ facta qpi praft^na, 
Inch I Dr Tuol D-uiljJri. L-rarn wHiiit |ri*i.i.i fividii 
omr 3^ anq ngw -g-UrEhly ycij Un quari-ly for ai iHfl 0*y MMlt^AP. 

* pnn-ny pDllal- WiPI £tJf hupi-r- 

OHIO INSTITUTE OF TECHNOLOGT. Su 102. GreeJiviUe,Qliia 




TrT?nkD bihI Sfulihinttni. l^trlnen 
— dprvEt frtHnfKtU'Ty tvyau. * ailk TmnJa 
StrlDEi- «■ V1#4v AFiani!«a*TcnnliB-l>iulipm«Qt. 

H. E, WILLS CO . <>tsl-^FHE E 

Fr??nig 5 Z feslEil 



LEARN A 
in 2 to 8 
WEEKS! 



BIG PAY TRADE 



MAIL 

COUPON! 



We Pay 

Room and Board 



To meet the prent dtIfUliTipl lor Tnen and i GREER TRAINING 

women ht hifh wanes, we liAve inauflu- i a^pt. 2017 «/watMth av*., m. 

rated Inter sJt& tmlnlna couriies In t-lie I a^oa '^igtiap TfniniLrir fmeh" d«i.^NkriTiv iT^rfc ch«kc! 

f rnden ll.itetS liere, Ijam In ^ to fi weefcn t 

□ IBfr#r-r*ndf]r 

W+ldl-m RNMilIM S4isf] 

H4frlBi>ratlDn T toni jiad Dko 

and Air CariaiUanlaf □Avi^Ubn 



liy actLuil flhrpp wort. Ona of ATnertrs''H 
1e[^d1l!jX adKKilfr KhLFibliiilied 1D02. 7 flwkra 
of o-hops. Over JO.fiOO jfrBcluutea, Jlariy 
employee fit'eil thnilr rikeii jlpU -wniiirn 



lie re for inteniJre trahtlik^. Free -r:Et ir>ln^.. 
ipki^ikt aereiee. Mail coupaa r^r "Shop I 
Traipiing F^cle.” ? 



s*m*. . , 

A^Jdm-i . 



. Are- 
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POPULAR MECHANICS 





More GOOD JOBS in 




Mtrfestic N0W 

Industry Unf&lded 

The wliflie ttwy rev+akd by 

ciDted. Butticiritjdflscribn mjny fas- 
and esitperifticnls 

in Plaatk^retls- i?f ^tat oyportilln- 
itiea ^'Now &. FuturaL^ £3clensc workers-, farmers, trscettL- 
tiv^t, and nten vrhh th/tlt to |he fLiiuoe witi want thkB 
wealth of rtew rnoncy^makin^ inspiration and infortrudcn. 



SEND MONiY 

Simply mail name and address and pay postman $2.00 plus 
mail rkPLd. and postage ehnrga upon delivery. Return In 
ten days for refund if not futly satisfied. Simply write 
"'Send L-oug«e''» book on Lrlal." giving your name and 
addresL — Mail it today E Yon"ll be gU4 you. did U1 



PLASTICS INSTITUTE 

331 NO. LASALU 5T.P DEPT. « CHICAGO^ lUlISiqiS 



LEARN 



CARTOONING 



MONEYS 
MAKING 

4^1110 Flmj^JPBOil ^[ 4 (■l^l 0 d Ie.iJ Ih-ICtOvI EfilH Cf«»Ltnn uF '^fotV 

-Vi'MMh T-jbhiL'" tJiir Waj ••W’mpi- 

“Kpi'LmT P'llLfrft,"' ~StniiK« i Tl- I^ihii.i,' ,N>iiin| 

limI hion ■ '.ibri-ii. F-irii kflih 1 'iri.orv Chut 

flQi k'uit' nl>tfl^ I 1 I..L Mill 1 |.-I .' 1 ^ IPUI.- nit ?■ 

THE UIHDOri aCHOQL. NltlOhJl niOH-, CIOrOlAMt, Ohio 

MATHEMATICS DICTIONA^ 

K PewT. CLcrn J«m« Dr thtUnlT. crCnlir. ruid K, C. J|T.nn-" at Cal-T^i ki. 

-Ht i.'i:innm>|ih>|i 3 iU'-i.> vi |l|T^CklC'niAt1?r]l WHirUSi riiitl 

|iliHi:}L« 4 . CflA'c™ 4 Tsn- maLL'rjnL ij^ ft nr irtrt-T* [r-xLb«<h[ij Ank beivij lityLilc- 

■ - ... . .._ Si^nkrtiL IJfLD. lixcTE-iLeini 

aCM.L 1 ?LD ™VieT. a^.-UI^L 




tiTKk ror otir? iai|fcWAi*v[ 

aLA^n^ina m\a. ubtM. 

THE DIGEST PfIESS 



In ^uiy ^rlwillPIc or nAi*cSi^knl 
liT bP- t'hfxlli.L 4 J ae t^Lin-acM. 



VAN HUYS, CALIFi 





AUDELS Carpenters 
and Builders Cuides 

4vols.46 

«mU* Tnjd*. ln 1 lD#iMilMei 
f« Ckr[wslrE^ Buildi-ri, J-Lin- 
ftMildini .^liflhaniirp *ni 
■11 W*oflMnTk<r*r Thffe 
CuWii Elve jfpu the iMfo-cut 
LAdT-ifcrkini iM-i »ri ^#ri.i— 
l 4 *r 1 iMwii 2 . htw m«tSMl 4 i. kJieM, 
plui, *m 

rriDPitl^ l^¥Jhf Ei^erklwM. An 
PEOEKlUiK e^lurFli ForlSs 
JV>Dlvft|k* Ind riwhni. A 
PTMLIeinI dkilji hriper hiiJ 
HcFtnHnJdr Live m.iil^r 
-M 4 ChtT. O'HF^ntFT^ 

PbCht ■!-■ uiEAM IhMp Oij 4 ^I 

IH a FUlpInE lisJtfl 14 - JGlLkiHE 

W^iilir BcLLiip- n‘nr^ Hrid h+N' 
■Lir 'I'-a prL ih^ 

fnrp [nr ir«urnH. Hn-.nl;y WL 

Insfdo Trade inforttijation On: foK 

1f<CHf tP UH lln^ Htc^l i<|uan — Haw to Etn aod see 
«iM — IT du Id build Eumiiure— !& Uhis n 
ttiU F« |4 K— Kdw lhi U9 S ibA elulk tl iiA — Ifni# to iiu 
ruJri and lUAlfi — Efflw id rtiaIeg pDin 1 «~Cftl^Ti 1 en 
^rlthmclk— |bi^iii!igr«Lan prabtemi^E:*- 
l ljT.H.LinB' ■I'rf.'UlK ETiw to anL KLrdnra 

end piU-fr— II dw Id TrihEiie huuMsand Twin— tl'uw 'jdi 
EPtinLAto coitt — llxM to build liDiutu, faamo. 0 ai> 

Hip*. biLTT«p-lDNrp, c( 0 .— "H-fiw tci a 1^1 drs-w 

pLiiu — DraniiaK uel ipe-tifica^iDiin — licw lo es- 
f-eveu— H ut to uh KHinn I?. A 4 i 4 IT dh IbD 
•LeeI — Hptf ta build hoiatd and eEallDldft—- 

SHylipbtB-— Haw to buhld ilairp— Hair lo put- on 
trirepwip trim— tS b*FW 5 dWTI — Haw W 
LAV npani-^llDW Id piLnt 



THEO, AUDEL & CO., 4S W. tied St.^ Naw York City 

KlnH ahd Bil3Jp.ra O iitJ>n, 4 Tuli.. dd . 7 Jb;^^ Erm inL If Ch. g. 

I vill rpmli iF in 7 -qhTiL End tL_N»ntl4|F antll th ia paid. ll!i4f¥.4M 1 ^dl Lh^. 

Ku vMMBlJba ualh^ I jjti uliiSBd. 



1 .., ^ 

. - . , . . . ... . , 

llcEU[u.Lhin 

XAlmUnDB, . P r r ,. n .. - - . r ......... . d . T.Md 
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in AIRCRAFTand other War Industries! 




Calls for Draftetnen Aro 
Incrcasingl b b . Read the 
want-ads for proof of this 
urgent detnandB 

tlhlS CPinpEotD ilrawirtg iiutttt< Eivery- 
Ulieg ts^ -work wltbn^— IncludliiR draft- 
ing -tabto, drawInE board, lupptlioi., a-feo., 
—ALL SENT TO YOU AT Hd EXTRA 
COST It you arc a ChLuj^a Te^b StUdpiit, 

Mali Coupen 

Bekw 



The Wnr ProdurtEon pTOjiroTn bus InFreoatHl the ctemRiid 
fgr .\Errrnft Dniftsitu^TL, Dr;iftfimen, ArcluttJC- 

turjil Dr:iftwmi?n, EUi"tri['!ll uinl l^irunliirnl 

Dmft*ii]C?iEdTliii>DriLflBrii!:iu nlwAvscoiiicafirsitoii any ituw 
Ijifdjot i L II Liiri ur nnd t iiduat ry — jx^-neor wnrl Imc. 



* The Draftsman — <^Tfie Key Man'' 
in War or Peacetime Industry 

Xo new machines ran he lnLi]i . TiGniThliULce eoii^truetcd, 
no hri<|j;pB or I m i ] fi i erni^tpEl, nn fthijsF or ftiihrjiarine^ 

Iminr-bt'd icntil tlie- tlnkflz^nkuii Ilsib [-(niJijLytfd Iilk wnrk. 
KenI iiHinediuie dtJiiortiinhies e:tE£;t in DrtiftinE“tln> 
]>rdfeasLdij Lirjon y liith n]l ^ou^itmetion is vi lolly depen- 
dent. r>mftiiiR i^i rlcnn. irferf’stinp, well ruiid work. 
i Slondy cr]i]»lo^'EiieEkl'. Invt'w-licute IcnJiiy wlint Drafting 
I nffvrs yoii' Help ,vtiiir I'rnuilr.v In a ^ irEil U'nr prdduc- 
Lidii icUon the iinEjorri4]it IlDTiie Froiit^and help i'our- 
1^1 f to :i wtilL []:l[c| joh lei DrnfLingd 

Learn in Spare Time, — at Home! 

fur #1 fin CA/paru^ 






CHICAGO TECHNICAL COLLEGE 



H m Tech. Bldg., 6. Michigan Aye-, ClilGagn, Ml - 

Ycdfp— Pie Triul L^artPit- eh DHAfTlNQ m 

a Aircraft DraHIrtg _ 

G ElectFlcal DrerimA □ Sli^iJtCural ourilnp; 

□ ArChHeeturdl Pr'aniniH □ BiiLldliup Caitftructlan 



"VVitli our eiwy etep-by-*trp IctsotiEp (ftnd Ihc tool* "vre 
furnish?, yrju can ]«ivri in your ijp&re lime at heme. '' — 
veil lent tiC-fnUld Tu pk'uve yiiu huw i|L in- Ien tcarli 

IlmftiTig by the ChwniFe Teeli MelhtNi %ve"3L send you a 
Trial Leflatm FREE. No chiirg^^j f«r this !-r:?BnTi citbc?' 

niiw iir Titer. Semi a i>o&t 
card f>r the couiion now for 



TRIAL LESSON 

Send Coupon 



City 

Oecup^Llon...... 



...£tateP.......^.r...r. 

.™-r,.«....P.AgCn.,,. ^ 



JUNE, 1943 



35A 








Ai|iir«rlit*mfrnri in t^lii wctien, canli per wordn each iniertinnr m inimu m 10 wordl^ payablo in advanc* 
Tv be ffltBftfid under proper ctotlrficolpon \n July iuu«, copy thould b« in Our eflice >^ 0 ^ -Sfh 

July i&iue on lala June 1 if 

Popular MHchonin Maguxine, 200 Ea»t Onlorio Slreel, ChkagOp lllinoa 



YOU’LL PROFIT 

By reading and answering^ the 
classified ads In this scrction. 
Htnidred^ of Dppnrt uni ties to 
make and save money. 



Popular JAoeharici JAogoEinOj Chlcogo, III. 

have been ud^erlisjng Continuously in Popular Mechanici for 
oboul one ond a no- ho if yean and wo nr lo lei you know thor the 
retufit are very gratifying. It migtil interesl you to know thol We 
hove also advertised eonliiiijouB'ly ipi four other niagoiines — Iwo of 
which ore giving u» about ai good results ai Popular Mn^honics 
does. Koweverp lh« advert iiing m your iftagojlnu it Onty dighl^ 
over ooe-hoU iho OTnourtt that we pay far ndveiiiiing in fhtie ath* 
ert. To quit □dveiiking m Populor Mechonict would be the soma at 
to bite the hand ihot it feeding ui, ond therefore^, wq intBud to ean- 
tinue using your cfaistlied columns wllhoul mi»ing an issue. 
tdriffliiLAJ kttET on flJa in our KNIPP SPECIALTY COMPANY. 



AUTD»aBii:.ES. muQEir 



^ADTOMOfllLE Rpclnif bwk. flfUi cdL- 
tkua. -n«U illUA-LrAE.net, IikiLrtiAlldils <n:i 
buLlctmv Iremea, efeieLnea. Feiv] A 

frud a cvnvcrEJens. Plans, AAA ruLn, 
tbtMdUcatlD^. fCwMifltcr THClns. Indienep- 
olia card. tl.CD ptsiLpiuit. tt.l,S 0.0 - Tji. Rjif 
Kuns. Dept. i7, MadLsanrhlle, CtnclniiAtf., 
Qh?n , 



PRQFElg^QNAL MLd^t racerSi motar- 
Bcoecera, curE. Pjirts. piano. Haivd- 

book calalaa — 50 JLtusLriiUaiiii, pIiluh— t!Qd. 
Wld-^tEi, SSiT CHai'lestown, TelttUs, Otiio. 

WHlRLOiAB SupBrcharai^rx,. %3. iDCTBasa 
tnjtwyy power 10'.;. PcrJMt pemt- 

uat ^HfTForcnHXlSE-. aCI-D-E-BIltCD. tJnJ- 

vnny^y An^ car[ five ciibIcl'. ye-ar. 

'Wtafith iiMUHs IS minuU??.. Joh-EV Harvkj^ 
ManulaciUliif, AlJfi Lurajiie, Detrnib^ 
Mich,. 

HEMEW lifiMl «Lf bfltt^;rl-rs inciipcnslvc- 
Ij. Get wue. Inslr^rC ti(m» |1,00. 
acrvLce, Kaclnc. Wisconsin. 

UOtO-PUIUl — Hew £c!enibLftc tablet! 
Orrtitlv Increases incline niLleaBel Re- 
bulLilx CDEiinrisulacir ti.nu pa^kaj^-n 
J-IQ jjifaJl-uiLui-, Q.Q.D. Qr iien.Epa&Et^-’-I.Llbrnil 

tTlat auetpt}^ 2bc.'i RtLulLA guarattceed! lu- 
qvlrits jnvUed. Motor- Aide Cempanj', 5335 
Mnnftrrjnni, Qmaha. Nebraska. 

](M3 TONITTON STipcrohangnr 
Fant itarltud, jiiLI^akr, CKip. BO 
MtSL cn. -BD jQltn SL, HiV YgrlL 



AUTQ ^tlFFLlEa AND EQUIFMENT 



ITELPER SprkiiKM Itir Ford, Mtrucry,. 
Lincoln- Zephyr ownara hauliDi- iiama 
trallrrs i¥T qvrrloed. A, H CJaambeiB, 
35 55Q Plyinnuth ttj.. Plymwth. Mich. 

HOW To Klpelr tkaeked cylinder hnut 
or wat^r larieta wiLbout a'eldluf. For- 
mulp. tor welding tLiuces and aluiDJnnm 
rod. Far cwnplctc Information send JI.W 
to bfeehiLihtc Juk, Vii-nee. Mcrnphls, 
Tennessee. 

Patented Combniatltm oU nxl-aell 
wku«r. Rrplfcct* present rod. Fords ISM- 
IML 35 e. Naples, U2i N>g, ICoeler, Chl- 
MflE: 

^NCFtEA^ TJrff and iaseUne mlleftfe. 
PajfticuleiB. Howerd Rasmussen, &wn- 
Tklle. MlsaourL. 



FiiATtNa Outfits tor aulo parts. Con* 
nect lo a batl^i?. No tanks ueed. Free 
parilimliirx and jprAbf^. Ounmotal Oo.. 
Avt. J, DecatLiT, llf. 



l.ODG MOTOICIBTR Needed to rualce eas 
sevluB U£%. Up lo SA^lnffs. for (rcc 
twc offer wrtie Va.<?u-mH.Li( CuThu-retor 
Oe,, 1Si7-^ia W, Siuie &L, Wiitiwausa, 
Wis. Sea Dur display ad en paae ITS. 



mOTDKCYCLEq. niCIYOtCS. HOTOR 
gCODTEItS, SUFfUES 



LA^ Opportunltv to lel: aiLdacyeJe 
trnnspert*Uoo for Ine d.ur*IJ(ra_ Ho prl* 
crliy on lh|* in<Klern adull bicyolo. Su- 
perior patcutMjd driva, wid« Tbw ^nU. baek 
rest, iDELger wheel base and inan^ aUicv 
GxotuslTf features, ^nd dime for Ulus* 
lr?it«l lltcmture. (No dcaJera.) Glidacj- , 
Cle ShIems C^unpunii', Bait 5ft2., Hcw OrLfiino, ' 



ItOVS: All bloyole repair eecreCs re* , 

vcitlod- "Blcyek Repair Manual'' BSo, 
n. q. KlauBcr, fihelbrvLIlP. lU. 

MOTOBUYCUaTB — MrW And bscd 
tmulE, nciiEflanrim. nil roodoJ". OfttftlO# and 

deeal iOo. Henderson catslatE Kk: addi-^ 
mnnair Triwngk-. aitT Harrison. Ohlca^j^ I 

DDTiiD Eleclrio iMCFdlf without wctdlns-. 
netalns pedals, brake, N«w plarvc tl. 
KLauH, 1303 iAJaaourl SCreet, PlLtabi^irwb., 
P«nniL. 



GET Casll fur yrnir Murlej DDiV|d;Ron 
rnotoroyelo. Call or write descxlptlon und 
price. Send lltle for bbeeJe-up. Knuth'e. 

Fond du Luc: Ave,,. Kllwa-ukoe, Wis. 
^ajf-ley_^ Pa Ttdaau lajcinry dealers. 

IPO Miles Oall-ouj U'Otdr-icsCadLErs, mg-- 
loroyoles. bJoi'clc molars, mldcet auiamE^^ 
Uir.u, BLuidbde eng;lni'--$. No priority neces- 
sary. IUuxE.ratcd cz.La[DK, one dlmo and 
atamp. -Clyiners,. Sir? Weab mat. Lea An- 
Eoiro. CalLT. 

PTSTQNS AU fijzeA F*r Hjir3f:r-DaTSdson4 
D-uckwortn clialn tot maLoreci^ck. 

McCann'B. 3ltM Texas Streefi, El Paao, Tex. 

ILLUSTRaTUD Reprints from EnaLLsn 
mnffuEnn. DriLWJnss. dblfllkd rocolnw- 
EJdus, cutaway dlEKrmJiLx. V, 3- Armi^ 
Jeep, 3Dc, Oennan snarL-drIferL war nio- 
torcFcl^s, 34o. AboTc reprlnta Inoluded 
with, uew tas ptLEc book. '■MEjdom Motor- 
cycle Mechanics aj.id Bueed Tmddf" cov- 
crln? cpcratlou. repalrJns. recauditickdng 
Amcdcftn. Rritkah rnotoroyclea, t5.H0. 
Ujijfl bidbortyclm. iHjooturs. bloyclc en- 
Blriea, midget cara. rttdl-Cvf Ute. Clymws, 
307 W. Flco, LlOa AlLgideu, CnUfOrllia. 

blCYCLffiS. Parts. Urcs. Also scooter 
Lifca. all nJz». arnd dime fgr ]]a.k Cyclfl 
Transport Cd.. 1241 MJcms^n AVc., 
Chicagp, lU. 

"MODERN Motorcrcle MccOiariics and 
SpL*fM3 TunJnff," 04 p«B«- ^ lilast-TQ- 
tidns. Ebcturuivclv covcm — Opcm-tlni-, 
TucInLenance. and catupiate recondit^dn- 
Inr- Amorican and ErlLlan matarcycles. 
43,5fi p«tMld. descriptive folder free. 
Hidfidlabn Br-pithcrs ■ fiaskatpon. Canad a. 

BEND JIOq For Handbddk oT InfoEmiLtlon. 
LJats new and used parts lot lodlun,. Rur- 
|ry. Bootz, Efist Grand, De* MulEies, 
IdWu. 



AETQ TILAUiOlH 



PLANS t-l-OD EAeh. House, &port, camp, 
utility trailers. Chta-lo^ Ibc. Jim Dandy, 
ilcix l£5~A. W4iosjiq, WinccmsLn, 



YOITR Ad In this spsce wilt brlns araas- 
Itig ruUlEs. I'lt prarc: lE. Lg yaq Write at 
once lor Inberesiiiig Itildrinjillan. P. W. 
Johnson, Room 3Wl. 25D E^t OutarlEi St., 

ChtCMgEl, 



AFIATWN 



AIRCRAFT * Efrn^QO Mfichani^'^s Man- 
ual. PreptE-M iftm fbr eoiTomment ratinr 
CmulUplc efidte ciurolnatlona). ^3.0& 
postpaid or C.Q.D, Ag-Latidn Publisbere, 

P.Q. Bm ana, Btudln City, Ciallf. 

i-OOIC — World's bent- offf-r-— 'Iriow wing, 
flight -trslcd, awcet perFormAnjcc-, Konulne 
□eodetic. simplified plana, ti.Wi. Foi^ 
alrcodl conMcriJon dlafliaip, lUuatraled lit- 
erature, S5e. ftupplics. Standard Aero- 
craft, FL Warth. TwRaa. 

^'LIGHtflahe Qliif^pripLis Guardian 
Lew Wing." Alrcanider. AEc^i Srjipifina, 
Irwin. Alrdiitc Racer. ClrculariJ 20i. 
OraltamarL Dooks, Bax iipi-pM. MILwau- 
Jtee, ’Wlacapaln. 

FROFELLERS — We deSigrt. iminufac- 
turc. ■cli. facUiry prleea— all type*. als*s. 
Patient opplicd on our J blade Airliner 
propitlera. Lbsts fw- &twndard Actej- 
craft. Ft. WofEliL. Texas. 

BATTERILSh generators. ETC, 



EpIbON Lifetime atnra^e baturlu 
llRhi and. power. Eliminate acid battery 
dleeBsea. Lcnir RuarauLi^. All kinds rc* 
built mncratlng -olants. motota. anEl mla^ 
ctlEaneaufl aeticTra m bargain -DrlceSv Free 
IntcrcBtinv uteiaLuie. T, Haiflcy Smith 
Cji_ tirEiEfln Pve1|5. tI' T. 

EDISON Batcarlea. Light, Pover. Fif- 
teen year life, Five FSAr guArant«. Com- 
plete lltbLiPif plants, fne ilteracurc. Sec 
Jay Company, 311 Avenue, Yon- 

kers. New Vort 



ELECTRICAL SUFFUER,, EQUIPMENT 



FLUORESCENT Llghta— Baled while 
euamel IlktUre, ^ec with 

two 2Q watt G. E, iub«, t7 93 fob 
Spender StudloB, Inc., 234 N. 13th Bt.. 
Pbiindctphia, Penoa. 

FOR Motota, Welders. genrratorB. other 
■electrical IteEus. Writf; Lnlay Mfg., 31T 
LeJay Haildlxyr, M UmeapoELi, Minn. 

ELECTRIC Fencll; Wrltea-engraMeH n.\l 
JUetAH. 1 1, HI pgstpwJd. fio}-ei Mfg., 
4515-H Cottage Qrave, Obicafo. 



R-ELDTNU, SOLDBRINGr PLATIKG 



ARC WAnted by the thouEands. 

Learn WiUk 513 len&onK DULnuxit. Over 

50D how-tD-do-lt phoLoa. |2.(H c^r. 
Moncy-bpck guarantee. Hchaitweld, Box 
M-aai, Trdy, Qhla, 

MAKE Your own pfptlric frrldcr: com- 
plex kit, every ttiiiPk a-birplied, ^l|h full 
dlrectJonE for aaaembl^, fQ.95; will make 
a ll£i.t4 set. Marvel Electro Welder MPg. 
Co., IM AC Qpnler gl., NCW Vort C1ET. 

ARC Welding rod cob.tEna formiiln. Cant 
dlflereut sire wire. Eusj^. Material Cheap, 
bouphe anrwheire. No prl-orktles. Duaran- 
ter4 farinula BTid Instructions, two dol- 
Jata. B. Wiiylojad. Sdanton., CiUf. 
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POPULAR MECHANICS 



WELDING And cuttknq new. 

Arallntlr, ctrculur AdA^tLk Pr«9.. 43^ 
AUchipnn. Qmhd lUpJda. Hichltf&n, 
WELDlNb Outfits — Alrcra.ft. bIimI- 
metfl-L hr^■il■TT duij- ;^a|drr]TiB vutflb. S-ii- 
periQi &^y-Apcti’]ehc Co^, H& mJLtmp. 

BUILD d.c. Ar&wvldtr ^C4i«ut r^^Lnd- 
jng arHiatut^, P]&[U |1,QD< t^eih, 25 U 410D 
AEUiHicB rrQED vthlcle matara, UitUt plAnt 
■oneratorH, autDcnobUe ainrter-jiDntratarB. 
Wt-Lden C^ub-. AB-^131 M-MktC. Otilncn. 

KAOllINEILYp TOOLS, eUPPLlEB 



USED OutVwird moLjU' j^arU-. Outboard 
Ei[7li4nsc, 1191 neensen Atb., Brooblym 



BOAT Dvsirncn &r« mtHu paid profea- 
Djon^l^ Cnnipktc c^jjric ^ mall. dAtaluv. 

MQHf.TM3r, N. J. 

OUTSDAHD9 — Bav« Onod lunl 
lh&rU!. a}i itid mgdviHr Birjri^kili rr$- 

3>uilt mptarn. CriindAlt CO.r 

CpmmanvqUth, Ed4t4fl. MA4I. 



ATHLETIC EQL'IFIH ENT— BOUT 
lUTELDENa COUaSES 



MICRDScOPEBI Res^rch. IndustriiL, 
amater. agcc-Norles. Wd saU, buv. rcisnlr. 
CKchungc lnqulrl« Invited.. Ni^lbnul Mi* 
CTwrm Eii:h[ip5c. 12] ChSHivbcr? St.. 
?iFWf y^rk, M. Y. 

LENSES — Build ^our 0 *n i*l«Cupr. 

du]d ULLtroimpt, cLC. 

AB^U^ttULKljl uf aict^ri — 4S.DD- pOo-L' 

paid. Ttilrtr lenaeo — t2.G0. SJxty flJCTer- 
CDt Icitsn — I5.DD. BLlKhtl^ phlpp«il an 
BAtlafiitILgn nbAMutE^L? jruprantC’nd. 
AHltirlfan Lcixi Cgcdpaiky. IJJS-Bvl Vine 
Av^uuB. Fart RJdae. minatfi. 



INDEX Heads fgr enle. Viitt Jne^n- 
tlvg. Sixty-in-E^ different dkviGion?. Used 
4a AitulII drill ptM, QI|]]Jp|f jua- 

enknaa, ate. aaa», habbB, cuttvia, 

tic. Very aceiiratc, atid dumble. Net a 
tey. Used by datecBe scheeiB and hpb- 
bylats. Write Edc free tcGdcx. L4m^E Zn^ 
drK Keadf. 21LT Bn^t B St, Tgrringto^ 

W?5- 

New Machina toola quiekly iHitlt fram 
LewlB plain or eeml-finlftiDd nstiriffB. ma- 
ttflalfl. Uiirprlnts. BuUd mi]l¥. 
drill pransiM thU rKby way tl^ht Lh yeur 
Dwn al^op — at ena-^ilEth msurI coat. Huel^ 
drada nav proAUbly used Id war piaduc- 
tlgn. log egvers egsC gE malUnB entnleff 
dwrlbLnff fiJ Items. Write Lewli Machine 
Teal eg.. 114. StA. A. DispL M-aS, 
L« AQKeEai, CaliFomLa. 

WANTED— A aaooad huiid WnlLiC^^ Na. 
I] or Nol 12 UnlvBTuk Savr a^id No. ^ 
Radlftk Drill, or eguaL C. C.. Harrl£k 
Or ft II ee. Mbs^. 

TEMFER Vguj own chkaetB. punebeSi 
et^^ Bodily dgne. St^n-d Il.&ff for rimplc. 
a^y Ld Ll^truclibna. GiiHlfAntaDil, 

J, £e E. Eg^ldi^erlnfl. 743 Madlaon, Baffl- 

BAW, MictiLgap. 

BtFILD MJirbJne tp^^'i^r- toaia rrem scrapT 
BOOlL tJ.M. Sluplax, E4HC 2B0F., PvmtiAC. 

Mlct4(an._ 

'~'^R Bale — New and used leazncrx nod 
mliUriB euttcra — not cfttalg^ued— furnUti 
5 <mr ll^t gf regwl renacn tfl fer prlCH.^, Wrllg 

P.g B gji 443.>llnt. Mi ch. 

bTEeL Beam trammeU fgr draltatnen, 
enffineen, tnrChbtiJts. CLrcislae Irea. Glair 
CoQ^^kLy, Box 22M. Blvihaboume Btalkon, 

Brootlyn, K. T. 

NEW C^ncr. dlra«t Teadiuj', ai^oBda up 
dalenaa werk, etiaab. Free llliLECraled elr* 
eLilar. pB.otoTy, 4 11^ Eftsl 3Ut. Kapi^ 

City. Mo. „ 

HEGLiAIM Uu\] and brok-rp drills with 
Nu-Way Drill Origder. CkJftular rree. 
Tractor- LH p Mlif. Co., Bp irlt LaKb-, Iowa. 

CONCRETE Bmididfif block 'macniBea 
bhd moEda. Eaay paymanta. CaCaloB lr». 
Concrete MaehSne Co.. 5129 Bouth Comp^ 

ten Louis. Mch 

l3"3t5 '^ wYllaed La [be wlUi 2BP. No 
3 Fratt & WniLner band niLtllDR' maghine. 
fg«r et™ cone drkve, Write lor fwll pnr- 
Uoulare. CLtieinDalk ^cblD^rv ^ Bupply 
ComnanF, 217 £. BeeoacL Bt., CLocinnatL 
Ohio 

0RLND DrLElB U2« factory; attacbment 
fgr beneb Arloaer. Cheap. Factory, ail-B 
3E. I»n5«s City, Mo. 

ENOENES, MOTORS, DVNAM05 " 

EIQ Puy lobs in wtidlnx. Comuleto 
weldinr teaeona and. raEaraiica bodb. blfl 
paffcs. 11 i-CBBons. IS .49 copy. Money- 
ha-ch; piLarpnlee. Hgbartweld, Soe 435-M, 
Troy. Qblo. 

WINDING Data, Z2£ ukoters. alnBla and 
three phase. il.DD. Motor Data CD.^ Bgf 
TWl. KitiiiLi City. Mg. 

nOATS, OUTBOARD MOTORS. ETCL 

SAIL Y-gur rowlH»tl MasL bocoi. sail. 
gjB, Tr^-^^ll. Bma-styf. N. V. 



ELECTRIC Drive F4r iMilboard btiitia. 
SLoiple plans, nleturee, koBlnLctioru. BuLld 
ypur i^wn easkly. 13.44. Paul Dunn, Bul‘- 
Tfllg. N. Y. 

REBUILT Outboard irHrtora.. Fully euat- 
antaed. Many ta pick liom. Band lOc lor 
complete hat. Rgat dcslan bwk IBo. Buy 
now while wc huve a iif*CHi aton]£. avallablo. 
Ctile«fch'3 Urc^t dealer. Maiten & 3«u, 
21A 1 Chte agp AgenttE , Chicago . 

TWELVE 'F^i [laE bottoru rowboat. 
Complete plane 35c. CataloE boat bulld- 
hk(f pinns 104. The Rudder. Murray 
Stre^t^ Wetif York. 

FULL BLta, euL to atiaoe boat patlerna. 
blucprlntB. lla - IlLuMratea 

-■ISulld u Bgmt" ^ytalcK. lOg inrin). "Hq^ 
!□ Bund Doate'- book, ft. -Ml. CEa^claod 
Boat BluopcLnC Co.. StatLoa A-flg, CIct?- 
iand. Obio- 



SDTER Sy^itccg gf natural pTiy^leal 
Lralnina. Fret booklet. Ha.rry Gggd.. 
^asi-F M Wftt aon Road. 3t, L ouU. M o. 

3 CP^ Jd-‘Jitsu>-]jj[Ktnln.K defense and 
ali.te.el[ eyBLcba. S^ibMpLifraaL nev hbrnp 

study course now raAdyl Lr 4 rn tg 11-ck 
brutea twice your size wJLh otiLy youc ba.t-a 
handE. Free detatlB. NelEon Co., 509 

gbcr^uri^ Dc_pC._F-50B. Chkcojjo. 

BE StcokLif." loujiculafrrLill el Pep, Avoa 2^ 
Iniff new body-tiuLldJiie course. Write 
Olympic Bystem. Dept. M, Watervilie, 
Mwnc. 



I SPORTTNa GOODa, OUNS, FlgilENQ 
TACKLE. ETa 



3WAF Guru and ammucdElou with 
KleEn'a — or eet caab. We iwy ULore — you 
pe.y less, begnuse we're Amerlea'B beat 
known., bigiiat trader^, TbOitsojidj utMHi 
tbeui^audA o[ new and u^td ifun^ Ii-ook $□ 
— up to ttic nuest. All modclA, ffouffca, 
cfiLLbei^. malcBS — Winchester. Remington, 
CgR. 3e.vftgo. Smith A Wi^gn. etg. Wo 
abo buy. ?L-U gr Irnd? il'iKLng tagkle. oiit- 
bOArda, goLf eCLUlpkdckkC. bLOdCdtiim-, g[d 
reld, caEDerea, diaiuoDds. icwakry, sperta 
ctoUiLuff, etc. DeserLba fully wtiat you 
hnva tg trade. ■"Money bacls auareuaten"' 
biLcked 58 fair dn-ahna. Freo 

''ruaranbaad barsaJn cataloc" fuaturin# 
thousendu of "^hard-lo-fet'" IteEua. Send 
dime Irelunded with fleet ordErl to coyer 
mailing CKta. Klein's Sporting Goods, 
Msltgn P. tlririH Preo.. 5cJH Sguth Hal* 
ated, CbiCftg O- 

FR£E Carjftlog, fUcf!i, turn, materials. ' 
aupreme tAtj. Comiiflay, AiilLlHI Lo, Texoii, j 

"'TARGET" And "defense"— HandartriA. . 

BJioigTliu. rldtia, bOUifnt, iiOlcf, Sale > 

19c. tOi3pt. FM.) RudOlpH'S. AtChiaon, 

EACLsas. 

3END iGc For iLfit 1D9 iBgd funn. Fray- 

BelhB. W JUmar, MlnneBota . _ _ 

AHCHER Y ” ijau'spcua'tit : " CatalMua f r"eB. 
Mid- West Arehcry, 2349- A East T5th. CtiL- 

caeo. 

' BOWS — Arrows for recraaLLou, huntlne', 
flabln^'. BaautiliLl arcbery mstruettoa 
book, 99 pages. 59 ilLustratlorts. only 59g- 
lll^tratcd gatftlggug Irge. Arcbeo'. 41 T 

^LCb. fiLfttJ, Chica.Bg. 

ITSED Guni, bougne, sold, e-xehanged. 
List atAOkp. Hawe Fur Coeopany, Coopers 
Mills, Maine. 



ANTIQLTS. RELICS, INDIAN GOODS. 
CBK1D3 



REPRODUenONa Japanese ahrunten 
beaOa, bodies. 'Biggest atCractlon ouL 

L. E. ClegT. Saflord. Arliaim- 

GWGRDS, Raplece, dagiera, patois, 
armor, ILtiu-traled catalog 25c. Robcit 
Abels, Pfi C-A Lextng tgn Ave. . York 

INDIAN Relics, eoina, blllA, gema. crys- 
tals, curios, etc. Illustrated eatoLog 9c. 
109 ancient arrowbeads 13.40. H. Daniel. 
Hot SprinRi. Arb- 

25 aENUINE Indian arrowheoda. 1I.-99. 
Cat»leg- Geo. Holtier. Q lanwoofl., Ar k. 

INDIAN RelLcs. bcidwart. cgLnj. Curigg. 
mlnerpl^. old jrlusa. Cutiilga flC- Indlail 
Museum. G^hgrne. Kansns- 



FIELD GLASSES, MXCROaCOFE-S. 
TLLF..^C0PE3 



ASTRONOMICAL Tcle^-cgnaa. btnocuEur^. 
camerns. tgicrgscgiw’j; bmiKht. sgid. rt- 
puin-d. Send 10c Cor liat of Ln:^E.rumtJita 
desired. Raamuaaen, Boi 291. Amscerdain, 

H. V. 

POWERFUL T-MltSiCipe Ir^li^ kit-^On- 
elata 3"' dtamotar 75" Cocua oblectlva^ 
54X and 1Q9X aGtronomleal evepleces. 
wmLe th«^ last. lt.V5 postpfttd. With 
terrcsM-ftl c^TpIr^g I2.95-. Pfloeggr Optical 
Ou., Pg. Sukkbury, Pi.»iina. 

MIcr.DSCGFEB, SelantlAo Laboratory 
equipment, bouglit. sold, exchanged, re* 
paired CfttalnR. Klein. 325 Filth 

AvPFiur. New Ygtk. 



DOGS, PETS, RINDS, RABHITS 



BOOK Of the Ptgegn; enUrHcd cfUtlgn; 
eloCtibounJ; 254 pugu; IBS superb pJnoto- 
crapbs. FractJeal, outheuUc lulormalLon 
on feeding, breeding or fa-ney. racing, 
aquabbeng pkgennf. 33 posCpald. Gxocl- 
knt value! HatlsIacUon assured. Prgf. 
Chiu. Naetber, HI2 WoOdoiiin. Eherjiuiik 

Qftk g.. Cu.111. 

Fancy And utility pipTOni^CatqlOR 3e. 

Wn iLacn floW e, Frl neeLOfi, II U &Ola . 

RABBITS Fnr plr-iLhUrr und proBL. BookT 
IgL glvLkiff Oil Ltiformatlon. 14 cents alLvcr. 
Bptiule'a Bunny]aiid,_^tailLc. N. Y. 

HORNED "Tdoj', id^iLmeEeog. turtle, 
anakg, 25o each.. lilualrat^ bobby eata- 
Log for stamp. QuLvira BpecLaltJea. 'Wjli- 

riMd^KansBS.^ __ 

“"raise Jumbo bull Croga. crayna-h. Pto£- 
Uable.__ Vol 'BrMheara. Berryvllk. Ar k. 

FDrFIEs', Also supiniea. wbat do you 
need? Bools colored pictures, dc^rlptlgrU 
lOS rccggnLicd. breeds, '3&c. RgJfftl Kun- 

- 

BEAlrfiFUL. Fura white police pup- 
pica. Att-'^oji Ib- Konneln. ». Dak_ 

BT. BERNARD FuppLcs. Champign alr&d 
bcpuilre. Franttin YOohlg, HI. Riveiliead, 
Long DIand, New York. 

FARMS, FARIkl LANDS. BEiIL ESTATE 



laTROErrS nig farm gatulog! 109 pagea 
dejicrtblng 4^ -properLdea in 13 atates from 
Maine to FLorlda and weat to the Missix- 
i^pL — many pLcture^s, rock-hgltom prlc^. 
write today fgr this rngnpy-nn^flnH tLu'te- 
sa'^TIg bg<]E.. Frrt. SIixhIL Realty, 255- F 

4tb Ayg-. Nitw VuTk city, 

49 AGREES Good land 4309, S5.9Q down. 
45-49 kggqitlkly, R, W, Stowaxt, Invemcvs. 

Florida. 

14 AC'KB^. Near Wlklte ILLver. unLm^ 
pvnwi'.di pgultry land. 3140, 35 dnwn. 4^ 
jimutbly. FTce lift and llt^dturg. 'Hub- 
bard. 21$ Groo^mau Bldg.. Kansoa city., 

Ka 11-= 

B£l: ‘The Rlgbilqnds gf LoulaLana wbera 
wintgt brings no Idle acr-aa. ChuLee eut- 
nver latiiJ ai low prices with ierpu. Bend 
[or descriptive boot without ehllaatlan- 
Long-BeEl Farm Land CgrpOratlguiL 399 
a. A Long Rtdg .. KnjL-iUft Ci ty. Me. 

□ODD Farm "birgaini. WaihUagicufi, 
M.ln-nesgl-a. Manrana. Idaha. Oregon. 
Ngrth Dukcia. Dependable crops, favnr^ 
able cLitnate. Write for tLlaratnrc. lUt^ 
descflbbng tvpieal farms, dpeekfv vhic'h 
Btate. J. W. Haw. 119 Ngrthgrn PoeSDc 
Ry.. 0t. FnuL blJn-h- 



POITltat and farm SUPFLIEB 



99 RARE And lunev brecdou Eggs. EbncL 
142 1 3<;; Einplre. Coronn, New Mexico. 



FABM MACIllNEBY AND BGFPLtEb 



BUY Tractor parts nawt Large atoefc. 
New oc used. i^uLch ecrvkgct low hricrfi. 
Free imgg catulqH. Iryltut'a Tractor 
Lug Co., Oakahyrg. lUIrvols. 



FRaFITARLE OCCDFATlONa 



MECHANICALLY lfic|Jpf!d Jheu — Own 
and operate aeutral appltahct repair jhnp. 
CotgpLute, ILlusLratGd couraa abows you 
bew. Welding, reirkgeratlon. moter rc^ 
pair. boW to get bualnfL'u. cLe.,. p,]] pbjLxra 
tcvtttd. Free literature. Dtirlhtv Supply. 

^^ ntral Ave., Ghlcagp. 

WELDING Pays. Lcam wLih 1913 trade 
achgol tent Jiiaimiil. Si4 paires, O'^cr 540 
nhgia.1. 4L40 ce^y. UunHiy-hack Kuaran- 
Ufe, Ttobartweld. Bok M ^ 632. Troy . GtiLp ^ 

BTANDARD Rabbit JoiErual, Milton, Pw. 

S years 31.99, sample dime-, 

RAT-5F APfiora rabbi Is — wool hrlnga 
43.49 pound. Partlculara free. GrlruteacL's. 
Ed w R r d syLlj e. Illinois. 

HirNDRED^ or helpful boiikJq. CatsLlog 

irrr. PppuLiLr MM^hanlca Freaa. CC-13i, 
24D £. antarlD, cnteago. 
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BOOKIE, PT:RIOO]CALSp F1CTI?KKHh 
rO^TCARUS 



TRADE H 4 LgazJEtt:R, furrcnt numb^T^L gn 
fljdvcrti^intf. vit|.UitjQn. boliiSinB. 

JofHf, hobShc!!, Liuaranw, Mvt 

cUwk, iiuiL] orcfcr, Tiinligii^ cncUil- ud 
-«rpcd--4’ork]De. muElc. nmrkdaJuc. pat«nl«, 
pho-loaiaphy, printWJf. poultry, radlv. re- 
Jnseratign, ^atriR, o-porta mi\<i Jia>n^ oi 

OtrilT *uhJ«ctA Lkflt with pPle4:fi IJM. 
CwpntrrcAAl Esaravasr PphliBbiHi C^., 
Naetti RlLtcr, Igw JiAtiA j ioMj. Indjac w. 
bELP-ESPLAmiSo mblt^ UluaLfalcd 
firiiutiir irtf. Ban 414-F. BdIiiar«pgtL4, 

Minn. 

^OOKg. <Oul-ol-prlJit, n«w. tiaJdJ 
ouliJLtjr lupiailed. Many baraalnE- 

oitalcifufl. Tl Japnlw*jki. IIISIO Maik- 

AVC.. Detroi t. 

NEWBFAPM And DiMsnijiic E^fl HOib- 
acnpU. 4 m£: il.CH> dgwn payueuL Jamea a. 
Fulhnr. "The Htwapapfr di Maaazdnc K«t- 

njn Slim As SOU, ' CftrpbrLi^fic bfirtnip. 
mma. Parti gulBtfa oh ^^;^q^^ .HlL 

''WHEN will this waf AQd?" whm-ti 
CwTKs Answers by tha mat- 

■nt aad pTophata gf ail tjmc4. 
Peerlaia Eoob, BOX 3IIP. MEr-^AndLie 
Mart BlatSan. Hli 



piftSe^iDO Prurt catalog oE new and 
cnllrsK nnB hoakE atuff7 text and rolrr^tvc« 
iHwfea at a savJnv. Eat. I«0>. Co]l£ga 
Book Cg.. Pent, jJ. Cnitimbiia, Qlii o._ 

^USTTlStJAlp MnrAtincd. VltaKHioa. pEanE 
tgrpionoa. Catal^ jLEc^rnpa.i^Eb CaLChi-' 
•tlm? isifT^r, Sw "CaMrtiliEJfy." 



ARTTBT Modela ol Blnmour flrla. ArlLa^ 
Uc eoltectlDn. 40 phctoFraiPhs dn PpJvrv, 
poBtpwld. AH diJTprfrnt, poattard 
jjjp- SPotL'a. Bax 1 -ta, Gflv inglQn. K y. 

■'INSIDE Out/' a hunigfgns hg^pdtal cx:-- 
pofliineo, jUuatTatfd. Limited prlvntg 
prLnlLnff. Autofir4JLph4.'d. tllty centt. John 
^u5mJ3. N. J, 

MEH 13 To fl] — Ar-c yaa prepELred Tor tha 
Army hadLiciEon teat? Wh«a you ^ent^r th« 
atrviea, yuu'li tabe- a ^'HonvrEa oiaaadfieatLgn 
l»L^' whLli:h IB tmnendjfmaly Lmugrlant, 
Uic m^rlt i'Ou make Will fi«Ip d-?- 
ddx ynLLif place In iha uriny. the Voad 

ta Dfflcer traJnlnc — toward Iha |ob you 

wanl. Sand K eenta inT frjte tionb qdu^ 
tainlcLiE iiucxttDCLS aiicl. uiLsWcra- nJniLIOr lO 
tl3<»e kkveti on U^e t«a,L No dbiiiaiton, 
B<K}k and MAgazIne Club, FM. ^10 Fifth 
Akenite. Ntw ^ork. 



FOSTCARDQ. Five CDtpre-Q. San Ftan* 
cPwo bn-dge vlcwan IM. Rayoo, Mo&a 

Bearh, CallEfwnja. 

MIDGET Dibit and m.t oi otbAT novel- 
tlea — 10c-. Torian's, 247 Chapel &L, HapiE>-- 
ton. Vir Blnia. 

PACK Dated maBazinBa froredin, dO" 
meatic, artel . Ubcd t4-xttK>glc^^LaTcat 
bcdJra— Hoot Lett. All miblixh^ra, Cwta- 
loK 10c I refunded). (Prpt. 

aT m FLrat Avijime, New Tort. N, Y. 



SUDBTANTIAL SpareUrae ptpAM tab- 
In# AubBicrLptioud — 2 a(Xl maBozinca. Com- 
plele olartiuB auivpHt« freer FintSp 
TCth Avcmir^ FLushing. N. Y. 



MAGIC TmCRai, rUEKLHii, 
jGKtIC NOVELTIES 



1H3 EDlTlCN l>Di]clii£ fuDuus dLlalaa 
eJ ^09 tdek^ Voh doE All Ihe- latest 
With ear^L colxu, UUmblefl, ballE, ropca. 
KPpariklus-, bOOlLa, hliUfLgiH> 12S patrx. 
only lOc. Dbjglaa MaiLc Shop. Box ST4. 

Dalla a, 

LEAJtN 'VenUiJoquiHm. iVaMp hrLniti 
partieulan. £unilh. BOI Blfelow. FoorlAi 

lILnolg. 

silRtRlBE Vngr paid. Your name (or 
thcLni in twreamine headlJnea, Eiont psio 
liews-popcr 2bo, 4 i'gr 190c, mt- 
H|dr Lelavor, Printer. Arpowh^ad 



gj^ tnaa. Ban PernaTding.^ Calif gmia. 

l^FFLE Your frlendaE Somcthlnr newt 
3^ J4iam|ig leta you cards sod liutructioii? 
ogmplcti:. Pay SkUoLCv gervm. lOQfi 

Hmiy. Detr oit. hiJchlgan. 

^tmPElISE FrLendaE Send 10c tor three 
view cards of DeLioLEH Mich. WrHc mes- 
sage, adores?, stamp and. relutu iof free‘ 
mallina, Arthur El Dr-biyry, Baldwin 



aralutf incLudEd, )3.5D>. 
BaSrifh, N^C . _ 

DOLLAR^ MAglolan'4 'i^tnt‘'lne with 
rofEuhcjiLaS catalog Trixie^ 2104-N 



AMA^ Audhenoeal Become protessign- 
al ma-ELcianl DoHai inck. cataEokUe. df- 
buIrt^. fluartBrl Nehnar, 2 $ 5 J Milwaukee, 
Chtiiaffo- 



NEwr SiRipllhed cfird txLctal Auaannr 
self^wgrktna Wo tWitpafcL Japiea 

W. KOundtree. 339 KLUott BL, Plvcr 



Wo poitpafd. Jamea 



JOIN Thi? akfiHiciha bwlt «ldb and p4t 
one boot lice with nch and every book, 
you buy. your tavorlto i?i4i.b'v^Iw;"^ bC Idw- 
CRt gcinxible prtcM, acL-d b. clrmlaDnr lt->- 
bi&ry aevvJee by ruali at less than a jiejiny 
and half per day. Ko dura whatever, 
ttpok nnd tta_^ij-ne Club. Psl. 3li Filth 
Avrxiuc, New Yark. 



REBINDING r Wo bind RiagRT-lnes. old 
books. Blblca. hyirmnU. Heclcman Blnd- 
crv. Dept. D, North MAriohEst^r, lodlaqia. 



WTIAT Every Mason wants. We have 
Masonic boots lor Blue LgdBUn Cbaplcr, 
CgnkRLBnUrry. Segttish Rlto and Bhrlne. 
Onr tiiaxM art deftil the world ovrt. Bond 
for tree catalog ol books and rltu^ for 
Alaa-bos. Odd Fbllcwa, Kniehts ol Fvlhliw. 
lEjjJvhbs of Cotumbua, Elks. etc. Ezra A. 
Cook. PuhUsherp Inc., P.D. BoX Tlf6, F. 
ChicABO, III. 

DRUNKENNESS Is a dl^easo which ve- 
spKini^ tQ tr^atEuent. MedLcat slill] p1ui 

hinoani Jtvitipathy pn&^Vfi jtiEcpe^xful ^ith 
hquor and drug cases. -BO s-ears eipErtEDOE. 
Write fur free bocOclet. F. M. Nclsonn 
Thf Kt^nlrr Inxtitu^c. Dwight, til. 



MAKE Tour own berta mEdLdoe. fi-cajM- 
lirijl hiluatrated. recipe book lOo. Botaodcs, 
JAI9 West Wth Fiace, CtUca«OL 

GAMEB, ENTERTAINMENT 

BALANCING TriCkif ymi can do! Tvf 
parlhn. sCage. complete act 25c. KnofT, 
3I54AM North Wnd. l4ilwa«t«, Ww. 



Rouge. MLchisan. 



MAGICIANS' Headduartera. gio-pasg 
astaloc. cbcket. imrlor. prc-fcHiOnDj tricks, 
ahx Kantcr'3. M-1511 Walnut, FhliafleJ- 

phi a 



BE A magtclan. Largs brorwUrui 
mogLc muloive ol latest Irloki 15o. lit- 
lapd. C"iQ9 Hc rLb Dcarbohs, Chlea ffi. 

WDttLD’B Laraut" prol^lohsl boaiic 
shop you Ln touch with lalest tricas. 
Tg receive uiBihngs send SEc Icr I'SVi c«V 
jfoy. Holden, aao Vf. 4ggd ^t.. Mew Vnrk. 

HOLLYWOOD gpoCLall URmclnni bpV 
tgn. on-tatgHug. rhisit tlliinLoa and fr« 
tpJok lor 15n Magic Hclis# of CharlcsK 
Box BW tTgHrxpqgd. t^aLlfnmla. 

NElIW key add; cataloa 3B«. 

SterUnc Magic, 345 John it, Detroii, Mich. 

CQLNEi TOlLENS, CURRENCY 

WHITMAN Fo[iUiig coin boards for In- 
dian, Lineolp pennies, libcGy, bufTalo, 
JeJt^F-^on bicltcii, M**rsu.rt. tnerrthfy diinfa, 
VtitixLcru-, haJVEd. 30c earh, fOuC jl.OG 
I>ostpaid. AhD direr Whitman's b^nd 
WS Kandboak United Btetes Coins can- 
tflinlTiF valuable InloTmatlgn. premfutns 
pa-fd, B(K paxtpcid, Slouch's Ouinf, l6-l0 
SteV Pi u, l llinnFJipD Jit, MiP n rag|ji, 

DLD Money wanted. Will oav IMKI.W 
lor 1391 dime. B. mini. 1^3.00 lor I0l3 Lib- 
erty hrad nEckftl (DOb bniralah Bid prEml- 
utns nald for all rare coins. SEnd fc Icr 
latkO «0tn f-Oldr^. Mkv mctin muoh PtoIU 
to you. Numismatic COl, Dept, 39, Fort 
Worth, Tr.im.t, 




KNOW The value Of pld coins. Dac- 
ffoiik^ Rue-c i^llcELlun O^cr 100 yi:ax3 dIiL 
CacLUiLrut DjuTed Stabot lialt dollar, atiar- 
ber, dime, hall cbiiie, large cent, hatf cent, 
Jackson cent, CnloniaJ Cormtctjcnt cent. 
New Jersey «nt, Ma^sachusotts mnt. Ave 
loreiGn eol-ns frgfn flyg diiTermt cgMFiLripji.. 
ani:leFi-t RocuexL toiii p4«r 1&D9 yoar^i aid 
and 1043 coitii Ihit all lor only U.W. 30 
omeraot dates Indian cents 91.00, 49— 
93.90. bcar«- coLlcetign contains UnilGd 
States large cent gver 65 ywx gidl. Flyln* 

t^ULglF Dgnb, while Indiiui CEiib^ ptHC, 

3h pLccc-, hall dime, civil Wtr cent, Coo- 
fedarate tam, foraign coin. Iprelgn bill and 
1943 coin list all lor 41.09. 40 diirsrcnt 

rotehgn coins |1.00. SpeeLal eoUcetlon 
cont:uns uncirculated liliDO V.D.B. emn-i, 
Indian ccpt, 1932D centn Igrrlgn bol-tli fOf- 
glan bill and i9i2 \is% all lor 25c. ITW 
MiunacihuKetta 41-00 bill, rare, $]l.-35. $100 
ODnfede-ratj; bin and 1943 coin list. Wn 
Worthy Gain Corp.j 33-D ComMlI, Benton, 

Maas a chase U s. 

free! Foreign ccin, bankneto and larg« 
W page lllualrated ecin eatalgcvc- to ap- 
pro^ Service applicantH, Send 3c post- 
iiae, Ttiham Cokneo, BprtngAem-13A, 

Maaa . 

DET PE-Dflt and pleasure in cotlEcUng old 
cchu. Send 19c Icr 50-paw li[u.r^t-raicd 
coin caUlag- You'll be ducted vHh IL 
grnd Ut It r^w. B. Mu UchJ. 319 Mehl 
Baildinr, Tort Worth. Texas. Laracet ram 
ccin esiak^hmene In U. S. EitAbLljbed 

4a rears . 

I MAY Bavu ]u5t the scarce U. i^r coms 
you waaL Betid me list. me by 

maJL'' WmSam E. EcaWbCrthJ. WatecvJlLe, 
MALhe. 



STAMP CdLLECTiNO 



FtlEE Tour chnLco of any lO stumps rrotn 
car flrat If. S. appro™| selection, IHua- 

trat^d h$t idjcllidtd- COalDijpiiU'lari Siajiip 
Company, Dept, 3M, 1451 Broadway, New 
Yflrk City. 

FREE! *15 VaEUb ^ NOtl" Send 
dime for details, other ofTers, jniH packet 
atamra, setcetlon approvaJh. Fair., Box 
ISO. BriclpW. QkiahOma. 

MarnVELY Greatest fr» offer— Lat- 
est Scott's IntcriLatinfial **.[» iiLomp Al- 
bum— caVtrEnr CDlim World, contfllns 
30,000 illustrated. deserSpave spaco-: 
ScDtt's 1*43 Standard (4.90 cataJd^ic^ 
"Fhiialeiy's EncyclDpoiilJL'''' ™ aLooduicIy 
IrcE CD npplLcanta fOr [Orplaa approvals 
beooming custooiers. Bargain iSlamp 
HcTvlcr. F alm Sprlnas. Caltfgmia. 

FINE Approvals, frcflhJy mounted. Fast. 
peT.$gnJll ^rvlce. Tc|] me whab cxnnitrjei 
ymi prefe-r and FU Rcnd UirLC atumpx. 
3klnner, Jib East Docan. Locm Beach. 
,Cahf ._ _ _ __ 

"treasure: laland " tirt oner givea— 
entirely free — to purchasing apnlJeants of 
gur fgreLgn anprcvals; latest £cott's big 
12b9 page ST,W Interhau^nal ^tamp Al- 
buDk.; BcdU' 3 JQ43 (i.lMJ SlundarEt CALb.- 
lOgUe — or free either albums. cbL 

"TjeaEure Is Eand" Semee, Vista. Calir. 

291 DIFFERENT sEsiiutH fchcludjriji t^JO- 
muiiioraUvea. sJrmaila, only lOc to 
nl applicants. Helch Stamp Company. 

i&47_KennigrejjChltafc, Ue|^ A ^ 

~~U. S. COnimeniarat-lyea. lia different 
It -09. Air mails, sevirntoen different fl.OD. 
jElL 4 j]]a, 3421 neCEfOrd, galnb L 1141 .L 1 . Mn, 



K. 



CONFEDERATE Ngtss^ tlvs [UNcrenC, 
*1: quarter r-ar.h, J. R, SeffEl, Ottawa, 
Ililnois. 

J 9 dTdiah Hsad t^nt*; difftrmt dJict. 
also prLcellBts, J5o. Sehultib. 1053 Hich* 
wood. CfncLnnAU. Ohio. 



50,009 CDINB, Medals, pApermoney. 
Lifts free. Nagy, 3-M Bouu IBLh, Fhlla* 

ddphlB. PcnnPk _ 

eleven Different eglns'^3^. Dddehciu 

Duk 4-1 — O v Erla nd . fit. Lnuia, Mg. 

NgW 1043 tjncLrgyUtcd st«] ccnt^^ 
FtiLladeiphls. San Fmil-claco. Denver 
mintf. Oc Hch- auver Ainold. Macon. 
Mo. 

iw year Old -ernt, I a diflrrcnt Ipctlans, 
194 3S KilvEr PickEl. large CoLn bnak. Al| 
^1.09. _Coln Sh<^, Bax jAlm^a^^ 

PKICC List of coins, hills and cullHtprs' 
dOcessprliA iM. 75 kliipic^tiena 3W0 qug- 
tatlona. Junea RancLail, 341 South Dear- 
bom. Chicago. 



OOMMEMOFLaTIVE CaiumlHKn, 

Blnoe IfoiintaiH, Cl^iveland *E.90 tiacb. 
muatraicd entahogue 19c. Ncrciaii Bhultz, 
Bait Luke. Utah, 



50 FREE, KwMigclwwan. ffte.. and b*v- 

galn l ist. BuJ l aed , Newcastle, Me. 

590 Vr S- MEsefl LbclUdiPk'hith Values^ 
eomEneaioraUv^, -obduieti.- Isc. dsvLi. Boa 

let. Wi-Tturah. tf. ¥. 

Italy, ZO DjUerent large coMoiemora^ 
th*e5. 5e '^Ith gu-nerml approvals. Fox 
Stnrri|jB, (M-M paul-l^n Avenue, Passaic, 
N. J. 

GOYA Nirdr; ti vrs.) 5c. Approvals. 
m llhbt er. r?M Abbott. PHlstamah. Fmna. 

PANADA Wit fesMie. 3c wlih approvuLa, 
SPIIth, 237-A ath A venge, nctoElIp, N. J. 

FHEB^-90 Different Kiamjn with ap- 
prgvaiB. Poatage 3c. QuBliny Btamp Serv- 
icc. Wavcriy. N. Y. _ 

f^EE^^vc Colconbla with prLoellsts. 
MnFffeid, hguto Thrccj Chattanooga-, 

Ttiin^ 

OLD CgmmEingratJpo COVfirs. JnclUdffl 
pariu. 19—11,09.. Diritimon. Cortme. 

MexScu. _ 

135 'u .B. Comnieoioratlves, etc.. IDo. 
DnrcnbHjschn 991 fUdgcwayp CLncinnaU^ 



50^': DISCOUNT i^reign A|jimi34. Ap- 
provals. aullco., 1^5 BrooksEde, IrviDffton. 



38A 



POPUL.AR MECHANICS 









EXTHA Btimp mane'j Car you. Fflr de- 
tails vtfLLe- Jaeb Beed, Jr., Box 49, Biooi^ 

^t^PennaylvETija. 

DlFFEREIfTT Canadian Ik. OableE-, 

1310 HrwAtyn, Ajin Arbor. Ma t;hLg nn, 

FUii: Sj£jnn€ wl k vilti auproralG. 

VarHQ S t aEfipa, HajJiic- WJ MOEtsln. 

WA34TED. Col]i'i::tjoiiB, accumiilaLIoaia. 
Send dfiSeripUm LesJJe 3t*cup C&mchany, 

HavtfJtlLl, Maag. 

JAMAICA C^trlplt^l,c l^af [^rlbUnir 
$6,75. an patK a.taEQi£ 54K 
HatrLajttjOfn. SnUtneo. Hallvay Trae. Ja^ 

malea, B. W._L 

50'j.j DI3Ci?UNT, u. 3, No. 31 Wa 
d-13. No- aaprovala, □nil. 17A Diroefcoida, 
IrvlniiDEi, N. J. 

EDIjOUON “ Ltlaikdn, NeJd" 

Caycnai^, Bdant^ultuo. Brutiol. EvatyUUkij 
3c TfjUi api»rovaia. VtLLnji, 150 ClLa- 

ton SL., Brcokly iu N. Y;^ 

MA3E* EtaiDpsE Ffloa U±E 13c, L£yqjt. 

F-M6j F h^ gfltac - .Detrodt, MljChlgan. ^ 

lOD DIFFERENT FQKtftik aiakUip? llr(H. 
Eco- 3a D«itcr BJdE^.., CtiLcaBO. 

100 'different StamLjs'Se. -vtUh nn* 

B fovftls. Slandud Biomps. Frak^klini-ULc, 
rw Je rs ey. _ 

UNJTED Blatia bear bUtti^T^a. ]b. 
CaFvndn $1.03. MmKm, 4513 NatLh 
CJJu;. 

STAMP Tradina plan atul 50 dLffi^kit 
]ar(e wgj-Jd-wlde pictorials 35c. Wald&, 

Boat. 3k. Cu]]b 3 , Texas. 

BIO BarRsinJ i-50 dl£tcrcqt .stamj^ Onl; 
Ikr [ELcluotB Latin AECcrlca. n. S. c^a- 
im;iiLnm™tlvc?, Pacifle. rasloiu, at*. T<? 
ayit^tDVu:] AyipllCiintB. Qdo. W, Empta-ea., 

Cordril, Qkla. 

MISSION MLe 50c- |b., plti$ pmtaBt 
CmJi. Marlat Mlo^ton Sodality. Btcki^- 
|iLH[j. p, C, 

FOOL Your frleudal Mall your xteaU 
CiXTd?. It^Ucra., bare — 13c, threa tw 35e 
^coLkk), Ha^hlM Malt ScrvJcD^ Sa^cn Han^ 

dalpn Flau-e, IVttahjnFton^ P-. C . 

POUH MuFichuna-Ti commemwatSve Eels^ 
dliiLt: — jipjjruvtth, OarfleSd, EkR Oarflalct 

Caasnac, MlislkSra Fv. 

l3tH CENTURY IS. &. HHumania. CItB 
War r^VEtiaei. bottlcshlp $3 and tlO 
at-ampa fraa La IT, 9, dppr<i^[ as^plic^nto. 
MaLr^oi^an Stamps, 135-C Broadu^oy, 

ID MOROCCXl'ScrTAMrovala^^^ HuL 

Oemn Park^oy, BrooKirn. N. V. 

UNITEP SULtea stamps on appraval. 
LuTiffc gtoc^, B aK 4S5. MlTmcapaUa. 

FREE! 35 DLffDrcpt BcandLiiayla'rpr 
turn. Approvals aociL CLina, 

niP, gjlLoiii. N ew Jcr?icy. 



UNfjcKkd Mixtures: laraa varlat^. 

It .DU pmJq , c^7c^ythl^s■ Ifi.flO. e&Ofl IS. a.^ 

35DO u. a, ISftl-I&lft. JOOfl U. S. twf-l92<i. 

■4DQ U. fi, COmtTLfjhOruliva?, iSDd Bnh^h, 
3503 Canada. SdUi^EacUoik ibarui^tnMl, 
Kuhn. 3Tl3_BSth, Jaetaon HeUBta. N. Y._ 
WEEKLY StaJiLP MaBEuirit,' 

Z5c - Stamp Journal, Kalamazoo^ Mlcb- 

50 DIFFERENT SSilspS, 'raJlCOQ.^^ 
lOc. Approvals. Buchanan, 3DT East 33itd. 
Mew YorlL _ 

"'"bDc VALUi^D, S, $KhilidU«ldnM:fc, tcl«- 
OTBph stHTTip almost DD yaara cld, 25 mora- 
dllTcront U. S. Oikly 5c to new applicants 
tuT my 0, 3. flpjpro^ala. SCeger, 1159 

Downlkig,. Dfht^, Colorado. 

UNITED States, Canada. Kewfoundlami, 
DJ<rfUtd. E 4 u|h. Anitprlw. ""Four Sta-r Ap- 
pTovala.'' NothlTia Ukd tlicm.. Write to- 
day. KcBOElg, B ox BOB, T ue aaa, AtfczQji a- 

T9- pi^. including Tunisia, Australian 
Indo China . 5c. Appruval atiplLcanta. 

Rartjimii. Pontiac . Ann Af Imt, Mlcb. 

TRADtl ]>upijcat^ with '"coilectars $v- 
<~rj'whprc, Details frw. SLacnp Tradera 
AjflQdaUQn, 4H17B frccola . Chleaff o. 

FREE United aifttes puce liaC. " Foataae 
3c. Mart Kauba, M5 ■ ^th Avenue, Fitta- 

^rfiiL. P^pna- 

FREE Bargnin list United States. 
Stamps iHKtghl, Approvftk. Bebco, Yon- 
JlCFfl^ N. Y. 

JMQ MIXED U. S. 1D|= And 4c Postage. 
JcTik_S tam ps. Fort JcCTerann, N. Y. 

""ItBERlA Triangles Mo. 342-7 ffll 10c 
with 3^ - 3.^ - 3c approvals. CarrolJ'B. 
745 A W. 45tli St.. Lc n Aneclra. Ca Hi. 

STAMPS, Superb j^rlceLLop- -nent on ap- 
proval, attractive piJces. Fred HtriDtrd, 
lufl Osk. ElmhuTst. 111. 



WOWl $tD,e3 Worth of fun for only 
JDcl 503 ICFcJln aLAcDpoi, LuLiorted. axid 
unpicked £ mostly on hkls o£ paper I Jtiat 
as r«c«lved rrem m-t cnpi-ch mls^Luna and 
other sourcaa. Alrlca, Sn. America, Aus-^ 
trails. China. Philippines, Dutch ItnUes. 
and other countnes ire represented. In- 
cLudu a low commemoratives. aLrnLalls. 
and stamp ciLtaJoginF hi> Ific -or more- 
each I Thir biEgcit pacKAffl of fun la 
staut|;MlPDk— and yeu mluhi atid AOine-ihlnf 
really valuable L Price ckkly J3c to serious 
approval applicants! Money back ir not 
dcIlghlDd. -Jamestowia Stamp Co.^ Ihiph 

Ko. ^3. Jamcgiown. New Yerlc. 

tlD.03 TO tl,DD3.ao Paid foc Stamp col- 
leetbona. Keig^kn Compaoy, Vineland^ 

M. J . 

FSEEF The Stamp Finder I Bepd. today 
far the bdg new editloD. fully Illustrated, 
vnabllni- you InstAntly to Identify all dlf- 
jdeulb ^lELmpnt ALfb fine pagkeb .stranHc, 
fasclualbua Atampe liom Bosnls^Herzego- 
vlna, Monaco, Patiala. Cyprus, etc., En- 
cludJnff maps, ships, anlmuls and strsngo 
Ecencs. All free to npprova] AEipEl^Aucf 
Itwlosinf 30 twBtajat. Csreelou StAcap 

Cftiuijany, Box DQQ, Calais. Main e. ^ 

T£N Oraci-ii^jthu.pi;Ll stanlEkS. 3c With ap- 
tHrbVuts. Kncbu, Bm: 1331, DrisLol, CcncL 
DEALEILSr-Wliole±alc |l&t. FUiLage Sq, 
51^1 QueensbeFty, BalLimora. 

Md. _ 

WORLD'3 Bmalt»[. airmai] — diamond 
and tFiaukle stamps, free stamp maga^ 
sine, also magnlher Co study your stamps, 
with larga eollections of stamps frorP 
scarce countries. A hanrslrt. k with ap- 
provals. ^pit4l- Btatui^. l^pL 3, Littlt 

RoeX. Arkgjijias. 

BMOKV MOilA'-Sin commtnioratlve sheet, 
la-rgcst U. Sr scaup lasued. and 33 U. 3. 
incrudlPff cuumemaratlves, airmail, rev* 
-tnuti. etc. Cai-'laea 15c — To approval ap- 

e leasts for 5e. Durban Stamp ComtULriy, 
louMster. IJ3£S. 



S3 DIFFERENT FoTclgii oommcnioni- 
Uvea 5c! Approvals. Benton Ryun. MLd- 

dlEtown. Conne cticut. 

FREEJ Western RemiEpbero picket. 
Postage 3o. Owem-H Wcuh, Bay Olry, 
Michigan. 



FRmr RU5Vla war set. Postage 2c_ 
WllllaniJ. 6W Archer, Bgy City. EtichlBan- 



FREE! Fonv Exorcss set ifac5imilcf5i. 
Postage 3c. Roberts. 405 Building. Bay 
r^lLV. Mldbivan. 



FltEE! Leeward D.. CaymAn D.. Turks 
and Caicos plus S)3 different mint Oeo. VI 
coronation postrr st«mpo. to Approval 
appllesnts sendJrif 2c putage. 
TaLham Stampeo. SprlngAeid^SQ. Mass . 



FREE YOiir chnLcc nf n-ny iQ Rfamps flWl 
cur tlrst O. 3. approval jscle^LlvrL. Illuii- 
trvilcd List Lr^cluded. -Cosmopolitan Stamp 
Compnuy. l>cpi. Sbf, 1451 Broadway, Now 
York City. 



£Q3 BMITED Stated for IDC I 5D4 O. S. A. 
— abiolutely unpicked and unserted — just 
OS received from church mlfslons. Many 
varieties. Lnrludins cornmcmorativc;, A^r- 
mnLls. high V-alucs Up to $5.^Q df^iiOHSpa* 
lEOhl Ffi^t Qi^ly IQc to approval applJ* 
catiur Money tact if not delighted. 3wan 
Stamp_Co ., DepC. fl3B._Dun^rlr, M. Y. 

GQ DIFFERENr Dnit^ Bciitek 13^ 
Frlceliat _f^e. Beidenbc.rg, 5Brcda-_:^c^ 

ViCrrOftV PAcXi^t frcA“Int]udc3 stamps 
fr4m Taiigiinvika. Britlnh CayniB.n Inlands, 
aaiOLa], scarce tabybead, coronallon, early 
Vlclorlan, airmail, map atampa, with big 
CBtalo^c— all fiDO. Bend tz for -postage. 
Om-y Binmp Company, Dept. PM. Toron-bo'. 
Canada. 

FREE! Cccnplete ''UnlEed States" stamp 
catalog with ] M3 llluatraCLanfl -Bend 3o 
for posCago. Ka-rrls it Co., 13T Transit 
RolIqlnBr aO-*!td&. 5faM, 

MEXICO Census cbmmemoraUve set 
tree with approvals. FLadon Stamps, 
ni7-M IdaliQ, Tcleda, Ohio. 

WHOLESALE Bupplomenta to dcalcrv 
for 10c postage. Hundreds of Larcai-nA. 
Gro55FPil.h £ll4bi|iff, 1D2 WiiJf( iShid. Mew 
Vfirk, 

UNITED Sbalea approvals ecmplcte cov^ 
erage, fine qujalL^. aCtr acti ve prlcis. 

Inofc ^lampSp b6a 43E. C0»dilt Q^ayt. 
Florida. 

A REAL Bargain. Bpcolally prepared 
packet containing 1$0 dlfTrrrnt fonelan 
and 65 dl-flcrrnt U. B. catalog 

VaIuc AbouL $5.D3; pamphlet whicn tells 
you "How to Make Your Stamp Uollco- 
tlon FTcperly" and large bargnln lists. aII 
for only 33c postpaid, ^cen City Sla-mp 
Co., Room 3v. ^4 Race Ek.. Cincinnati, 
Qiklc. 

PEMNY Approvals, thut XAtbry. Neil 
CronhcTi-. Box £4tl>F, FblladeilpbLlB, 
Fcnna . 

SETO PcxtAKP f<yr free qtkCted States 
prlcf list. Stanley aibbcns. Park 

Row, New York. 



CANADA ICO Different ApproTala 
all Ldutittlea. Llita, Victoria $tamp Col, 
London. A. Uanada., _ ^ 

STAMPS Wanted by libo-usands tA oyt 
readers. Your ad Ln tJUa space -will brJna 
FPU some nico orders. One advcrtlsci saEa 
J5C.3U0 stampa. Write for positive proof. 
F. W. Johnson. Classined Advertising 
Mui^uger, Room 301, 3M East Ontano- St., 
Ch-lOagO, 



lIQRBlEil AND COLLECTEDSS 



IM FULL DJRcrcnC matobtaooks Cf..SS. 
Joe, 303 LincoEn, Lan^doffn^. F^nna. 

dENUlNE Ari^ouii- ruby and. desert sap- 
phire, iiend quorloT for bolh. Mineral 
Specimens COmpAnjf, BoK !S5i. PbofhLx. 

AriSdcLa. 

HATtHBOOK Hobby "Bulletin” menri- 
bcrxhlp blank frce^ BOiC llli, R^hetber. 

N, Y, 

DO y-cnji kno^ otea? 94 beauUlul id^n- 
tlfltd nduefal speelmetia. Inch size, gold, 
Oliver, molybdenite etc. Display carton-- 

g ostpaid one duLlar. Arlrona MLncrali 

p^imcn Co.. Cherry. ArliojiA. 

23 DIFFERENT Cvctus plants postpaid. 

^.00. ELLiaha Tu rner. Arusa. Calif. 

UNUSUAIj ^bbles. vitamins, ptant bor-^ 
mones. Catalog acoompanics Dokhlolne 

^CT. See “Cbcmlstrjr^lJ 

CHARA-CTEH DoLls for collectors. All 
descriptions, Including story book doU-n, 
W^rt.te^for list. FloA^cr Farm. CopU:y-. O - 
PEAUTIFlfL atones removed from rlnto, 
eta. 163 assorted t9.6d. Lowe's, Bo^ 31 L 

Louis , hto. 

Odd ore. Bend atAmp, nnmo. Ad^ 
_drBB5. M l ne r. 675 Eliot. Denver. Cnlo rada. 

UNUSm Match iMJOt oDTcis. IM) b-U 
dlfTereiiL $1.03. 5S Royal FtEtsh tz^'an 
tl.63. Free list. Charles Edclman. 13Iia 
East 54- ClevelAnd- Ohio, 



JOIN Matchbook club. S5c. 
Bos lOE-B. It^cstinr. N. ¥■ 



Prrt Cflvera. 



HEW — 15 DLUerent match ooveiu 
Box 302, Rochester. W. Y. 



IQC- 



MAKE Money building bird hou;K(s., IE- 
lustra Instruction book. 95r- Popular 
Mechanics Press, iC-43^, 9M E. Ontario, 
Chicago. 



CaMERAi^ and PDDTa f;urPLTES 



"TEN Mlnuic5 ip &u«i^nil Skiapibota." 
firnd dime dR'Ietue atamp. Barry. 17153 

Mnn.leni, DetrelL. _ 

ei'lLL Availnblc at Central— Bund red! 
at bargains In cameras and supplies. Bend 
lor free Ulus Hated CAtafog Itsling siill ud 
movie eJuneT-a-^. Ainu, irnijicx, enlargers, 
meters. nupplJcj-^-^t trumiindens savingiii — 
Alt goAranteed, Trade In yeur old Cam- 
ara at e<iulpmenL Write for your frc« 
copy or newesE moDey-savIna bargalrv bonk 
— just outl Limited cdJtiOiS^ Hurry I 

Central Camera Co.. (PhaioKrauhic I£t!ad- 

S urirE^nr alnct^ ]g-99>, 235 3. Wabash Ave., 

lept. F-ifi Z, Chicago, Illinois. ^ 

BASE Aaj?: War tlnve proves Bow 

leadership. Aina£iog selection oC Anss-t 
BtlU caotirras— LeJcB, Contai, Korelle re- 
6tk, Argus, new and used sILlI avallDbl^. 
Write Tor Quotations, ^tlsfactlafi guar* 
antsed or your moncY refunded. Doss bnya 
’’em, selD '™i, tradiu 'niii. Bass Camera. 
Opmpnny. Dv^pt. AO, 17Q W. Modhson St., 

Chicago, 1 11] uolB. 

MAKE Money ~'ln photugimphy. Learn 
quietly at home. Easy j>ian. Prr-vl^is ex- 
perleuce unnecessaiy. Cumratm oehooE td* 
utatlan siiffldent. BPblflct isid rcQUlre* 
rnents free. Aiheriesp ^hool oE Photog-r 
imphy, 1315 MJehltan. Pent. 3<9i, chlca^. 

RAVE Yeu a oatoeraT Bend ten v^nU 
for roctnt number ol our blir tnairariBe 
showing how W make b?Utr plcEura arid 
moneyr American Photography. US 

CauiL-i-g linuBe. Boston. Mass. 

CAMERA RepBlilng. Ecllcwa made to 
order, shutters rctalred. Bellon made to 
nt bU standard cameras I pnLUd Camara 
Co., IBC., A* 1 51 5 Bi^Unonj.^ Ohlcaao. 

CA5HI Spot cash for caincraa, Itnnea. 
hlno^laT^. oigvie qr .atSll, sound pro>eo- 
tom, &rnd full dascrinttoD by matl. or 
wire for prompt cash oner. Over 30 yean 
of depandahtlLty Insures honerAblc dsal- 
ln$s. &05S Camcni Cempnpy. ITlfl West 
Madlspn Sifbrt, Chicago, Illinois. . ^ 

UAMERAB, Leinses, binoculars, dark 
room HtulpEnont bought, ^Id. -exohapged- 
Megutt'S. * H W^t 4alh. Jiew York. 

PHOTO Guide — Best of Fc^ular Me- 
chanics Mflgannc rirtlclM (m ph.gtosTH.ubF 
rcprlntrd In IB^ page book S1.-S6. Fonutar 
Metbanlca Freso, (C-43J, SQ3 E. Ontarm, 
Chicago- 
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BIOGCST 13. oa vjiEue in 35 trtta. eiiOAh- 
inr tEjdqy, 3S EDtpOfttLC-c CLruR Kradti 
rwniiTpp.jAiinU'. c^Kkcleri, pdftbciKiied matlTin 
Anri eULU>. ESRULt^n QKpC£UrB8- Tic: £LX- 
t«e>n expo±uri] apUtfl 55c. Free maJlcrs. B 
expcifrbft! ralln Ju bGa^th^lil dHkJBd cen- 
tflct llndBli with BmboGBcd -wJdc: jnEirfrin. 
35c. Mallbas Prim ^cttLcc. 

Chieagg. 

ANY 34 Exposure 35Emn. dexeLdped. xa- 
perated and phacQcncLrhedElF cnlAried Id 
3x1 cn eIosev dcc-]de edfe pnper Sl.ca cped- 
pkte. Our m-Ddcrn □cvrtDping' mpthods 
flqarnnt«? mart priptfltEe nCCTtiTci5 iraill 
ivrwv Tori. No Frrc Tnr^rch^ndl-Kt bui btJt 
qu^uly work alWAya. A |ria] wtp] 

JDU. FtB 4^ maLltl^. Euislifhrct F]»nla Lain, 
14D5 N. CbarlH 3L, D«gt. 1. BalcJMnrt?, 

Md. 

FIVE 5’23t3^^i EnlarjcL’-m-ejlls. only 

Gic^ Bcrv3ce, 5A3-A, Mt Hnrpb, W U, 

TWO BeautLfb] flxlQ'' rnl^FRrmcfUs 24c. 
Five posl-card enJarceftii^hu 3Sg. Twelve 
E-rprintfl 35c. Emp3rB Ftinloa, Adiims 
N, Vj _ 

4-e FXPO^lTHE fiDltfl deveLDprd and cii- 
IflJlfiid niimuiinth »!:« 3Cc. Replinta 3c. 
Tlarilty Pnatoa, Bdji IB. Sggth G ate. CaLlI. 

FILll Dcvfllpped^ Hlm>-Oicah' thfiffi 
■24t PUPt iM-, Hdl yo tc, ii oja. 

^ ^ARGEMFNT^. £xl, lie; Tb» far 
$1.M. Send nifsatLipi, tieVnnc FolOr Mti- 
vrilc. La. 

IB SPARKLING Uretgai? prlnlB. 3 bfl*u^ 
LLiu] NDlljwQod tbJArgrtnrrvC^. Im Lcath^ 
ertime frame and pbota wallet only 2t^ 
Free photo fiLbimi tpIUi Jlrat order. LLfc- 
Uuuj StiFdim. Dept. A-fl3i. Dej Meirtn, 
iQwa. 

PILM l^nlinJnjg Smlct Qet our larite 
firJer 33 ^Ch Bpx 4l4a-MctrDpohta]t ELaUnti, 

Loa Xasi^Rx. gaHfgrrri B. _ _ 

F1L&4J5 8dcnlldoallx daxelopBri p[Iin B 
beabtifuL 1x41 rnurgcmenCs 30c complel#. 
Fbolo BervJe*. J-ft7 Pewey Se.. Wowarli., 

N. J. 

B OR i £X]>CaiUr4f- rolls developed ^nd 
tWd Sup«r3)ne pHnh; eneh eXpunirR 3Qen 
Reprints S^i^c, 54 — II.M. 3 B Bxpesure 
asman, rall« flne sraln. prlnta 

*].C4. 1-B expQjEi,irKi fi»e. OvernHc servioc^ 
Mereuiy, A ^109 North Dfftr'bgrn. Chicago. 

BEAUTIFUL Ixfl Plel.ur4.iH fjich. 

Irnni ] I4J and 129 nrffJiaxe*. fFOOl 

fill ellitf slLtee;, ATI ^orfc guaranteed. 
DverbJfl'hL aervLca, Roll dpv‘l^l■l>pl:^d and. ^ 
pictures L-Hlc. Rcll 13 plctbrBfi 45e. Rull le 
pletbrcs eoc. Enlargcnients. on dcubac 
weiillit pCirtmlt papier £xT- -UlTd, BxlO- — 4I>C. 
Capita made Iront auy pJciuri^ 75c. Pac^de 
Phurto aer-rtee. Box 63fl, San Frantlaeo. 
Calif. 



READY-TO^FRAME del EnlRTffeme nCas, 
-5c; Band cclcr^d. 2BC — fimn. yqur ocrb.^ 
live. reprLnCA your negative. 25n. EIo^ 
duk roll deveLop^ with le guaranteed 
rictklrf-EriHC Velei^ prlnti Me: 34 expo- 
sure 35Ukm_ roll dci'Etnped, vapnriiLr^d. en- 
larged Id 3x 4, fl.flD. 3X4 repfltiLs, 3c 
Ijnmediatc service I Fcbc maltetat Aincr- 
icun fliudtna, LflCrw^e . WlaconaLn. ^ 

35 MM. AifRua. LcLcix, etc, 4csccpt "Mer- 
cury") 36 exjKObre tnllii, fine jfrniji >d''vcl->- 
pprd i!£ii4tman DK-zm and. heautlluilx 
eiLtarred lq Rlcss-y prints. 50c. 

Cartridge reloaded vtlUi Ei^Htimm PIuk X. 

16 expoenre rotlB. 65c, reload 2Bc. 
24^hour service. Satiafactlen guaratiteBd. 
Free nialllng- ba^?. sample print. Teehnl- 
nnibh LdAiOrLittiri', Il4| Qro-wp . Bocties- 
ter, W. Y_. . . 

QUAlriT^T Dcycloplriff— ProRi&t iBxviee. 
B-fl ei^cBure rolls, two each. 25c. Free 
^nlargecnent eoupfln- PwtcaTd brlnga 
mailer. Petyb Blii[^oa, 52ld \v. 66ih Street, 
CKlcflgo^ 

TWO Beautiful prints from eaels picture 
ciii roll i5c. Twcnl? two years af BatJatl-ed 
euHlotnEr^i. Quick service. Lens FhbtDS, 
Dept- J--f, JartEsXlllE, WJscansin. 

16 BEAUTIFUL DveralEe drcklcdffed 
juiHtji and two enlargements wttti nrat 
order 25c. OwlphUto Ml. WEStherTord, 
Oklah oma. 

ENLaBOEMUNT 4x 6 In CDlora and flint 
dEVEinpfd. e irioMfij’ dwklrd edge prints. 
Frae fllmi ntailEni-. 1 dB.y service, MaII 
Rina to Joy Fhetos, Q.F.D. BUB, Nrw 
Vnrk. N. V. 



ROLL Deoe]C|Wirf, Three- cnEargemenlg. 
IB prlnta 35c. Ddek'x Phetg,. Lwlavlllo, 
Kv 



&ATTBFACTIOK Or your mOftEy hack. 
25 ocnls. FColJ finished with 16 regular 
Btfiatlve sixe prints or 5 dgohtc-slBC prints 
3DC. FjLxt, JsfE riErvJcr. PLunrer PhotP 
Col, Box PI 23, Wlcltlts, ELaiuoj, 



ROLL Film, devalcijed mid 16 prints or 
ft prints and 2 snlargejAcnLa 3^. C^Htal 
Fhoto Service. Box L, CrysfAl Late, 1|]. 
EIQUT BeauLlful emaricd prints (nar- 
postcard BlEB] -or 16 rEgulsr jicinti J14c: 



35rnuL rolls enlarged 

tgn Studios, BBM, Rnscoe, N. 



Bitr- 



PBCrrOQRAPUY Pgf glcmsuro and prol- 
It. Prepare at home. Comengn achogl ed- 
ucation snlSeient. Write lot infgrmAtlgn 
and THTUIremcnts. American ^hogl gf 
Photgiraphy, 1515 Michigan. DepL 5152, 

^iMgo.. 

BKA uiiFDL E±ijATiEinc-ntl< froQi eactL 
plclorB on roll 35t. Out Rato Photos, 

Depk B-4 , Ja nesville. Wla, 

EVERT Picture nn rntargciiieDtr a 
sparkllna dectEe-edfe enlergimcnts and 
rail developed 36c coin; IJ6 jeIce «t unuri]^ 
er: enlarge reprints Be. Enlarge Flioto, 

Bux laiD. Bost on. Mms^ 

RDLliB DexBlDp^; tHrlucs neg- 

ativo 24o. Reprints 3o each. Suknmexi' 

gturilg, UnlqHvltte . Mq. 

THREE Prints each good nrRAUxE. 4 t^ 
B Bxpobgre rolls, 34c. 13, 16, la exposure 
rolls, Me. Rrpriflta. Fred D. East- 

man, Bod-e, r*gwa. 

RQLXi DcVElap4^d End t histrooiB diHtlacC 
nqlxb Dermanent Velox flKmtS nrints 9h— 
rcuElnls 3c each. Fotoprint Service. Box i. 

Rpftlinkr. Vlr^nlA. 

Kxl6 £ILK Piniih crriargomenE — 34c. 
Send neealivt irvJni SUidlo. 4MWA Ij- 
vlnx Fark.. Chicago. 



MOTION FEtTUREX AND gO|1Nl> 
EQLTFMENT 



HOMETlIINa New Jft Bmm. home mox- 
Jes. Assorted Dima, rpriL liy dax Qvex 
5(4' only 25c. List liea QWLi $MM Fllnis. 

Buny F eint, Mordi Car oHoa. 

1 BJUVrielii ' exchangE g.d.L and Ifl 
mm, Alms. Barvaln list Ittt, Hnn-rg FE. 

Irla, Boa Broclton. MaSB^ 

e AND 16~ UM^ iilrna.' silent, soiand. 5D 
cents HP. Uo]m 1 ^a, 369B Main Bttect. RlX- 

eralde, Callf<imLflr 

FREE. Ilil3 Moyic catalog j oampliT ftEto 
iCc. Ociotlwil] Company r Jactson, Ten- 

rwBsoe; 

DEVELOP Your flvfci movies. Save 5D^t. 
pe n e ra Company, Davenport. To wa. 

OUTBTANDINQ Sounrd. 35 mcnE Fea- 
tures f Shorts] Dem^ey, 1233 Rrrklcy, 

Ynun BHlgwn, .Ohio, 

|] Wr jJiCta -'Burprlfe" assortment amm. 
colorful tUlcfil LeModne FlJmB, Nevada. 

MJssouirL 

GLAMOUR New.HiTtl No, i mnjorettes, 
beauty eueeiu. amm., 6t| 1-L,. regularly 
f2.W, only J1.D6. (J6mm.. IM ft., t2.5ffl 
Ll^tx. KEmplrt^ dime. Jentlns, 563. El- 
mir^ 

160' 3 BUM. DheU sggnd Atm. tl.OD Pps-C- 
pald. Blackhawlt FilcrkS. Pepi PMO, I>gy- 

enport. Iowa . 

mott'D 55mm. Features — g 12.60, Px^ 
grams rented 37.56. Eound proiJecLOn 
16mm. Talkie Alms 1^4- 00 each. Fmtriotle 
Lnillers BSUibi. $4.60 ruh, Fttv tisls. 

aimpBon FliEM. MlamJsbufg, Ohio. , 

"ALL-' AROUND" ReOeCICt Cd.. Rncar- f 
nntees Ihslr reitector will give 25%- more 
scrEHEu Illumination on Revere p^o>ccUHB^ 
addre as IPill E u clid, caevelajari, Qhig. 

iJIarn MovJe" prcjectloh, mahagemEnT. 
Free catalog. Give age. Theatre Itutlx 
tute. Elmira. N. Y. 



6END Btaoip lor aBmin., Bmra. eato- 
]<^ie, S[rr1Jn^''E. 419 Northampton, 

Efl-Stoa, FEOnaylV-Jinln. 



BABB Bayir Leadership In the- cine Oeld 
is apparent In war timefl. Here ready — 
your -diolos of 6 moi. and 1B mm. appa^ 
rJittm- Write- for qu-oEatlons. Your old 
L'^LilpEbEii.t ia Worth T^al mooEy in trade 
•— ^eccrlhr- i?Iebae-, Or we hgy far cruih pnd 
pay loitnedJaE.s]y on recelp-L Write to 
jicadtiuarLeis. Bass buys 'em, leils 'em, 
tmdea 'em. ^tlsf action guaranteed or 
your mabEir rEfunElcri. Biua Camrra Cum- 
pany. Dept. A. JT9 W. Madison St. Ch[- 
rapq. Iltlnols. _ 

9MM.-I6MM. ihlms. ^e catAlogue 
(fiaoigle nim 16g>, Rflrlfway Exchange, 
9B1 Eastern Parkway. Broaklyn. Nrw- 
York. 



CGMFLim l6m!iL Sound stibjects, 
pr-rfret. 55.75. Odd sound reels |2. All 
ahes iihn. hagght. -^old. cxchftngcd. CalB- 
lOgueo — sB-EniUE Him lOc. InternatlnnjiJ- 
M, 3120 guadsa, Bfqeigya, Mew York, 

11XM.-I6MM. SllEnl-^SUndr k!3 laleSrL 
subfeets. Films rented everywhere. Free 
caPal-ogue tEunmle Itlm 14c I . □arden 
Film, ^17 West ^th. NeW Vorlt. 



55MM. 16MM. amiod silent projectars. 
^m a. Bava jcse. Woodcllff Lak e. N. J. 

PTlOJEjFTXJIlB. OamBTsa. accEKaciqicf. 
JUme. Bought KoLdn exchanged. LajrgEnt 
him reutal Uhrury, Mogulrs. 41 West 
16th, New York, 



MTTSTC AN1> MBSlCAt. tS'BTBITMENTI^ 



LEARN f^pLLlar piano! Write Magic 
Key, ]|i-A Broadw ay, Glendale, gahf, 
"OD-ED Daiace rrcords.'" EnUrtalnlng. 
-FlouL UiE Poe,-' "Wint^— WlntcrJ" 
-‘Build a Bungalow,'' ''RutOesnokJo Dad- 
dy." I Lyric pauipliletji.l PmcpaJd two 
rccgrdE tl.Ttl. No catalogue. Sorority Fra- 
Urnicy Records. QtatJoai 1, Bax 45, New 

York, 

RtANO LcBEons 35c each. World's 
shortest, most elmpllfled couise. Write 
fgr free parilculajs. Wllleford BtndlD, 
M-J1, 64if Kg3lywo4d Blvd.. Ho-Ilyw^. 
C alif, 

POEM tBongl wrlt^ra' brat -Ghancc. Wt 
write catchy, agf3EBiln.H; .oiiiklc and puh- 
ILbIi. Quick. vlgDraue aeUoiL ^'DranuLbir 
new dawn od delight, lor EocurwritcrE 
Ea^rcr and bright." Warm, friendly wpl- 

CdEOe far WritenL, Praj;-tacpl. -WhglE-tiEvt- 

«d co-optfratlch. Mail (joems or coplES of 
songs. Nordyke Fubllahlng Co., 6567 Sua- 

SBt B lyd, ■ Hollywood, C alif. 

REPHODUCTIONB.' Your sang sai^xJl) 
40. Joo Cohen, 14S3 Booth Hldge- 

way, Chlcaag. 

BONO Poems wanted. Bpectal offer. 

Slrhcncck Muaic Ch._. Katlds, Oh1o,_ 

BCNGB And pDcma can be sucoeesfuJ. 
Has ymirs? BongwrLters here's your op^ 
poribnitv. Satis fa* I ion important, C, 

Pflnd, Flltjfgrd.. Yl, 

MUSIC Composed lo wonlSr Wond^rTul 
pro poalLlOb- RilbEr Hroft., CshfctBh., Win.. 

ORIGINAL Mnnit pompracd tb ciprr^i 
the blood of ybtfr tiOaOp, Wtl^ far aribix- 
Ihg anti. Al. Moqiiln. 2J16 N. Bcachwood 

Dr., Hollywood. Calif. 

RRADTIFUL And cabchv bielodlEX writ- 
ten to jQur lyrics. Eicenenl piano- vocal 
arranging. Modernistic orchestrating. 
Mechanics of Bong writing 31.60. Infnrma* 
Lion free. Ftmew? P. Rpmhart. lasfli lath. 

Pea MaLn.Ert, Inwa, 

PO£MB Wanted for mu!^lmi,l setting, 

SEnd pOcm far linbiEdlatE CbiiSidLTaLLorL 

Pivc 5lar MubIc Masters, 6J4 Beacon 

Rbiiding. R<^t4>n- 

BONGWRITEKB: Wc olTeT ccmpEetc 

atri-Lcr. Mclndy WrJtlox. 1 ^‘i'isibr, radio 
broadcast, msrkirLIiijf. BrTcentaod Record- 

m. Box 1317E, H^ywoPtL Calif, 

,^h'a WRITERS 1 BeEud your poems for 
our older and Irsa ''Rhyming Dl-ctlonary.‘- 
Phonograph records niEid^. Vanrlnrhllt 
Music Htudl^a. Bnt 1 12. Dept. PS, Conty 

falatid, N. ¥. 

TRUTH Abmil SOaigwritJiig. puUDhiIl|L 
Fact-baclud booklet, 51.64. Ahlstran^ 

Bjettia Rive r. Minn. 

"" WANTED! Lyrics, melodlH for sonps. 
Wa arrange, publish, sell. I^pcrior Sorvg 

CHR-O-MATJC RurmiKnirA waciEEd, WiU 
ray |i]gh!R!l rjLsh pricifs for used Ctiro-> 
malic narbmnicu, any make, regardless 
of age or coiidlllon. Writa ^ir senct hnx- 
mmilEOJi by paxcEl pant Car OUr Ub-^raJ 
OL.Hh alli±r. Qrelach and Brcimen Inc., 

12 E. 26m at.. N e w York, W. V. 

SONGWRITERsi Amasdnff autstandlng 
aner, iUhbaler, C5, 3151 Nol AvctEh Chi- 
taga. 



NEW And used iiECMirdJci-n.i hnught un-d 
aold. 434. 4(1 up, D^l PrlneJpo, 567 So. 
Wahiuh, cnieaga. 

POEMS Wanted. Monthly puhUcation. 
Annual anthology pri^e awiuds. The 
Poet. B ox 654. Snllafcmry, Marylacid- 

SONOWRITERB. Write for free boaklet. 
rroflt sharing plan. Allied MljJc. 354 
East Faurth, cmclnnatl, Q Hlo. 

SONG Foema wanted: Write for Erce 
Instructive booktrL United Music Cbr- 
poraflo n. &rpt. i4, Salem, Irtdiena.. 

GGOD M-iula campased to good wordE. 
Reginald Bclchar, ChaLham. New Jersey. 
EjHablL s h^ J615. 

BONOWRITERa— B™I vattA iat inuae^ 
diate coneiderall-ort frM ff« rhyming dir- 
tlHxriary, RJcliaxd BFOtners, 24 Woodv 
Bulidibg, Chicaga . 

LEARN Bwlng DLuaE PocEal brInaS fr-n 
folder. Chrlstcnien. 1^1 ElEshall Halt, 
■Chirp go 



WHITE B!f and rtPVjCA- 

tlon. Write fnr infOrmatlAn- J. Qafdmi 
Pbb. Ca., 251 N, Eayne, Ave., Chicago. 
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POPULAK MECHANICS 



RADIOS. SUFFLI^S, ! 

EEVI^inD PlAvs IB iQFii; cUsbAnce 
»fb&, vUlL "Ra^ELQbuildcr" — yti.v. 35c. 
I^baralaritA, 1W5-C 7TLIl Avtn’M^ O^^- 
iiajul, CaJ i lamJ a. 

WANTED — okcHloacbiH^, 

VADULltU^ [ube voHan^lrrA— r 
ACA, mtJLtik. Buwtmc PCcLjoJAii, bt- 
jTtakH, 

BX^ retAiTmti. Buper PrQ'd -and URO'h. 
A^o G-1 EnllUamineterB aad D-b, D-ID, 1>-3b 
B.c. 4KT d-c. nnim^^tcT-B, ?-lnch aIeg. Idle 
unJifl and me-tGra arv nc-«lcd for the 
V^n-r rn'-put. Help Crain tKpusaEids of rsdiQ 
wnHwinel kf j-pnr pqulpnnunt now. 

Knd HTuipme-nL fer hbrni.1 iLpprajK.abj Xq 
AIMfrd RodlP CbCpfinfalLbli.. 

B33 TVest: Jaclmoa Boglerard. 

KLA13AQ RtdLb Lubnratortes, Kcn^, 
Di^Sici^ disLi'tlrtLUm xkpec- ItlDU- 

oud£ Of fta.Pls, tAMbm.’i^ ulc,. ynobtalfiahle 
■EUtwhcii!. no GfLtAUtf. D^^nmie InnuJr?, 
IncJmlns mluxa pcaCaic^ teca InLcpFdbnCP 
uiaw-ET, t^.QO Lift, BAV radio pdifta, admd 
0 bie»]c 4 «, nil uacablG. eoJlGirt GiivrHA — 
t&.O Q rajsn. 150, w lia t— aift.co. 

CR'WSTAL kadlo fiireiinieiiterfl. Wfltt 
Hpwbri, as ra Gw_yo^ 

KADiO CninmiinlcaTlbSfiLa cpu^se? q.iia]j- 
friiiR fnr n1] fBdErat llccnud. Itecnc eIuA^ 
•.nd r^|.d«lLL Hmrscs. Amailcan ILadlo In- 
ttUUiLti, 44 Ewt 43rd Street, MGw YorU, 

. Y. 



RADIO BETTtcH? men. nnd ciperlmentetB. 
■and Tor auf radio oitaLofme. Save 

dallBTT. Dnlted n«dk& CI«04M1. J^ev- 

erk, H. J. 



BDKEVEfifi OPrORTCrVITlF^ 



FBOrECT Youf po&t-wiLt Jn^pEnr. Start 
Iww by beJni tn« djibined □! 

TDntir nf pnfUiRG ftamp vendJnr dLathLdes 
iQ ymir lEjcnIity, Grocers, drui atorea, 
cLTL Blioppee, awHt ^tinpoe?. etc., arc all 
Tkvc ICCftti-cnia^ TbLu ia laat u permy entrzh^ 
ing scfacme. ^OD.-aa cash will give you 
3C rnButilnes, rD^uliing abcub 4 l^ourj oI 
jDur aperc; thmc RUd net ^OU £13. (Ml Lu 
weekly. You may nurehao^ any 
nyidljcr ifnftchLn.es you wish. iJuc to !lJisi- 
JUd MaitrUik? Ui-Ls oCIcr m*y not lE^t InnK. 
WaMte IOt iperUcularj; nnw, Oslcr. 1-S5I0 
Sprlnearden, DetraLl, MLcb, 



HUflTL'KIi 'WBTitedl tp Introduce, sup- 
ply demand for RawletRli nrwMltJM. 
Good routes open rieaxPv. Ra-u;lcjK]i ineiti- 
F't busLnrfs. No ulbpr iixperLeu» 
iftCMCd to sCi.rl. Wc supply salts, Bdvtr- 
Llalnjr ULcralttre — n]l jon not'd. Fiorlts 
stioLiid Iporeasc idoulli. "Law pfucch; 

good -values; CDUiplote service. HauiLcSrh 
fe. Dcgit. F-flJ-PPM. Freeport, IIJ. 

MAIL Order business couree sPorvs'yag 
IiDir to iruLke mnney, Jiparc or rulHlmc. 
TtmChcS IvrbfcsuJHMiBl mas! ardcr technlPUH' 
— not penny-eabchinK oetisum, FrMo dc- 
taLlB. Nelson GompBuy, 5C0 BtiertuBU, 
0^t._ F-lfl3._CPJcftgo-, 

BTART Horae busEness uaYLnd aia.Liuiry. 
plnouce, art goods, novelties. seuveiUrri, 
concrete pottery, garden furniture, artlft’^ 
pinl mojlik llngring. liquid pwrble. MaXe 
Vdur nWD Hrx^blf: riiDlida. AmuzLnR prpA-tf, 
VAluabls Jdld«r free. Creatlvg Fublcshcr^., 

iTMf ?i Qltnco s, J llludifl. 

PMFITA'HLE UuaSHess by mull. Small 
Intas-bnenL Parrleulaxs fn'e. Walker 
j^rrdn, _BIBS Vermont,. TfXLfinLba], M ol 
RVT T . PtLDUkstBJnipd;: SQ'^'r cP^nil^Rlpn. 

Send tbr oample Ana Itnnriilt (trculalr. 
cnari» RusfcJl, Box 2, Warr^A, DULu. 



START Spare Umif^ tLdhna b«u;LnE?i:¥, LL(.- 
eratuxe free. RJOrey Entcrprlsiss, Xarth 

Cblcaga. llllnatB., ., 

'AhUZINaLY BucceaBful mailorder pCan. 
Wait; at home. Fays well. LUerature 
free. Lceiiaz-d. PubEbsherj;, 2S5-A Wcst 

flard Street, Vftw Ynrk. N. Y. 

HetD ">At™e^ir Sell boots* ' by mall. 
Widte. WdEfs, 32m aifluvlew 3t., PhJLa- 
delp bia, Prnnfl. 

SALEBCAROd Your me Herder pppor^ 
tcmi-ty. Dicne. Ocncralprlnt. Columbia 
et.. KrwuFk. N. J, 



MltCTfANrCALLY 



Tnen— Owp 



fchd opfirstc ^neral appliance repeir ftbou, 
CdtnpEBte, lllud traced cduru ahawa you 
bow. Welding, TefrireraLlou, uidtor re- 
pair, bow to get buBlness, etc., ail pbaae^i 
cinyercd. Free HjteratnTD-. Chrlaty Suppl'P, 
Depi. 129. 2S3a N. COntral Ave., CJhlcAgo. 



BUCCEinr operate own bualncaa; horae. 
pQdcs. 12t tested plana. FartleuLara free. 
General HaljK.J^IB-A_^t leih.. New Yort^ 
COLLeeh ExplaLtiSi' bow he iviade lods 
luufl In bkallorder biisJaesSu You raay too, 
starting emaLI. llteraturo- free. Crown 

Boots. CharJotlc, l^ch. 

START Locat or mall order business. 
Decalts free. Brlrkspn, 20 atuTES, Wor- 

eester, Mai iS. 

BTART Vdut dwn magazlno agency at 
bo-ftia. Nb capital rectulred. wnte fur 
PftrUouiara and supplies. Amerlean lie-ad^ 

g ervlce. Ha tHeld. Frung. 

THE Army got piel My guaranteed goa- 
eaver forraula and. wbodesallng cLrcuJar^ 
$].QU. I'ss raade raoncy. You caiL Box. 
151, Becvlllc, Texas. 



OWN And ot^erate ydur dwn rcfrigeta- 
repair snap. Coraplebc, IHuh-I rated 
course ahows you bow. Free Paoklet. 
HigbJand Echaol, Dept. P«(>, 1141 North 

Highla nd. Los Angelca. 

PAY Clash for DorneChing to aeU by malt. 

Bok S44. at. l^te.^Mo. 

Bia Taylng mall order'tmainesa Ln your 
own home. Free Jltcrature. B. Idatuaka. 

Girard, I l bn^ . 

GUAHANTEED Incouie! GrSHd^ lawn 
mowers. gZ.OQ capital! MdWErts, Jsjaes- 
vLlle, WIs. 



FREE — 3po Cmver maHorder, lidmeworY. 
local business nlTers — all snapi^y nioney- 
maXers. Lewba Co.. S3H-Bd Carpenter. DaX 

f ark, Illinois ... 

Cutrate drug atore by moJl. com- 
plete plan dime. OixLu BcrvlH, bClEig, 
N._qar._ 

UNOBIJAL OpportuDfllGB. v1 lamina, 
plant hormones. Catalog BccompanJca 

Co-lc blel nr offrr. B e c ‘•'■Cbemlgt r y.' 

“'HOW 'J o Make flluiplo Molda- and Plas- 
t^r PULquefl." Nfl raWwr required I Roofc- 
let 25t. FlasierCriLrL, I40S E. 43rd 

Clevclancf, DlUo. 

POCJP 3e gtaraps tnaUed ClArenOo 
GoudWlri NeaE PulMlOaLJOna, S9pp ^quLll 
Main £tri;eC, LbS Acigelcii. CiiblnrEdB., will 
dbtaLn Ajiifirlea's trt;at«tit DpimrlunJIy, in 
ILtio raalL order beld. Only IQDQ avaltsiyk. 
hurry. 



CAPITAIj S^jeliets — IntcrSalcfd in ra.ls- 
!nf 4S5,CI0D or more for- a leiiUmal^ t>roJect 
should write to Araster Leonard, Fox. 

Theater l^ldg.. DelTolt, MtclUgan. 

" HIQNB And" Bbowcardfl eaa'ily aud i*x- 
Siertly piUnt^ with leCt^^r fuitterns. Many 
^Ueix and styles. Wralo for drscriDlJyo 
folder. JOtm HAbri, A113C1 Central Avc. 

CJileafio. 

"iNTEREaTIHO rfomable hulH nrder- 
da_^jrrw. Cbarlea Hfltiseji. Argo. Ill inoia . 

MaEE Monry at home m sparr- time by 
IOqIL. WrJ[r Gard^Hl PiiblUhrE-.;. Rpx A2 j. 
Pawtucket, R. I. 



5 MOST Read EnaJl order inaBP^Lnr's 33e. 
Armand Cartier. B05A North. Pittsfield, 

M^. 

WEBER Typewriter UfiglianEgs ^cbeol. 
Birapltbed bOUiestudy-tiJimErlaA IncFEU- 
Jnff. CanlDP, Oblo. 
stat'd aryT" Make an kinds, 

B roresa. Make and InataU aitlBclal siotie 
oorJng In color. LJQuJd marble. Diber 
mooey-inakeTS. Write proniptly. IiiteTa- 
turc Coinpo-Tcx, Box 1^, Bl. LouLs, 

Mo. 

PLAItTE^ Industries onera InduatHuiia 
meu ail npfHirtunjty tP x^Ft ft bualpesa of 
Chair own, mariufaetdrltiK nrt iroods. nov-- 
elCLea. souvenirs, ate.. In FEost^sE 4bd mii-tf- 
bl^ imltiitlon. I>e materLal niokeH il artL- 
4!ln, Rubber rrioiilds -tumJslied for apeed 
urotliicUuLi. Bsmill inrcstruont brinjjs good 
rrtuma. We are now plaelna big ehaln 
a tore ordara wlUi manufooturcra, Wrltv 
for IntcmlLog booklet mailed. Iroe. PLuji- 
tex TmJdstricf. Z>rpt, A, IQB5 WaoniagEOEi 
Ave.. Hew York. 



yOW And wnexe tn outaLn capital. Fully 
exploinEd. partLculars irM. Blar Berxlce. 

WapaKon eba, Q hlo^ 

i’a'l WAYS Tc rqftkc money. In horaii or 
oRlea, bujlnna or yggr own- Full oiirtlO- 
nlara free. Elite Ccl, 21-1 d-rmnd St.. Nev 
VoTk. 



LiQum MarhEt— CblArlHl. MAld 

brush, spray I CauiposlUon floors, rubber- 
lubLc iDflldg, pjLrtKTularg frefl. Marblelt 
Ine Servle^. EdopitrAsinllif' Illinois. 



PROFIT Sellirur 137 opportunltlDa- 
Hants, Wall EC.. Phoenix, Anrona. 



IKONEYMAKIHG GFPgHTL'NlTlEa 



MAGIC M^cy multiplier Ideal 
lEvanfa Stor^" te]]& nlf. Pcst*! s 



iltlpller Ideal ^'Slq^r- 
ftlE. FoGtftL sent now 
Gcni.!rAl PublLoatlDUE, 




MAETE Ynbr AWn Fli^Lblr Mcldn. Stat- 
uary. Art □ood.'^. Novelties. ArLLIlclat Mar* 
ble Floorlnr. LlguLd Marble. Ldtcratme 
free. Krmjcfl, IS--H. park Ridge. 111. 



PRQFTTS WiUlOUL l[u:T<h[in[ilj!i!- 1 ID.OOP- 
woid eoutae, 12. DC. Challtfnge Af^s'n. -Z-S, 
Cliulnnatl. 

GOOD Faylug bualnesB sLlverlng- -mlr- 
rora. plalJng autoparts. rehcolDrE, bicy- 
elea. both room Ai^turca. etc,, bv Ifttc 
mcthr>{|. tp-nfc or nhnv rnqulred. out- 
fit fiirnlslifid- Free sample, GUnmeUU 
Ave H, Decatur, 111. 



CHARTEK3; Delaware: best, cheawsti 
free formi. Colonlai Charter C^r. WH- 
in I n cl nn. f>rl. 



ONLY il.OD Monthly or for whole 

ycBT. tmys for bran^ -office uodtr yout 
ovriii oonLa^ Cn-ojKraLLva 0-fHoeB. 12S Lex-r 
likgiOtL AVrrLUif, Nt;W York. 



COLOn Cement with Giemleala, Make 
artlatlo remont garden ornamenta Doll^- 
TDod atyljc. BampU' 10c. HoUvwpmI Co- 
men Icruh, WOnderLand, UcllywPHl. 

Cftlll. 



VITAMTNB, Mtnerala, beallh booka. 
wholesale. National Diet Company. Port- 
land. Oregon. 



DRUNKENNESS la a dJaeaso which re- 
aponde Co treatment MedEeai Bklll plus 
human sympa-thy prove Hucocss-ful with 
llqnor and ojtut wlbcs. 6Q vraTfi fijfprrl- 
ence. Writ* for bWKl^t P M. Ntl- 
Fton, Th^ Keeley mBtItuLo, Eh ylg ht, Til. 

AGENTS — To mail our litermture. Good 
proflts. Horae buHinrq«. Maywood. 11.33 
praad-WBy. New York. 



brings "polJiteifB." Gcni.:ral PubllDatlDOE^ 

CbJilnlnj. N. Y. 

METALSTDNE- SnLdcr. A flainr rvnlnt- 
Jhg ooohEng utensil neeeBeJby, BSmulc to 
auuly. Send quarter lor sample and -prleo 
Ihst. Tom Of^Lornei N. 13 Be.. 

Qmaha, Nrbr. 

Profitable Hojnr-wnrk. Par-ticulara 
free. Waodcralt PrgjMt^. 1320 Lindsay. 
GfiLnesrLEIe, Tescoa. 



MLLAEB in your mall! Write lor at- 
tracUve- propoaltlen. Colenian's. BinlEli- 
Imm-q, n Y. 

THODBANDS Of arUrl^:^ WhalHale, 
"Supply Source Directory' ICc. Ideal 
BpryEco. p-5, Park Ridge, 111. 

GIANT Mulls itc; Mall Sale Magarino Je. 
OpportUtilLy IojlLE Ipec. lIurVEy TcrplX. 
1FMI Dco atur. Indiana. 

gPAitKTiME H-onewaklua opportunl- 
Um. Frfip ]|t^!T-atqrp. Writo Loron HoLlra- 
berg, Roseville. 111. 



HELP Win the war flr^tr Then man 
yon'Jl like silvering ralrrers, relleclorsr 
MiikJnp rmrirkllnp c-hlppcd glass namc- 
h]fttej(- Outfit priOes. Sprinkle. Plater. 
VDC, Marlon, Indiana. 



■"FHOQ RaEalne!" — New book tclli^ how! 
Free Elterature. "Write today! Mutlboro 
Hmisr-, ]&qa-F MftTiborou eh. Detroit. 

M-OLDMaKINO -Plflstrr Gftstin*-. Com- 
plete formulaa— fiiLly illuatriLtc^ 

Ideal B en'loe. RM^fl, Pai-k BJ dgfr, 111 , 

YOtfR Name printed in ID.DflD "HJe 
Mall’' dlrcotorles. Checking ropLes 

seat. Ar|tuE-'s, IbAai Cfthm, DntroJt, 
MI-chlEnci- 

MAUMDTII "'BIe mail.'’ Sumi^lK, mjiE-- 
azlnes, raoneymaklng opporCunlUeB, 4^ 
fUc. Oaut FubUoatLaru. Farkeraburr, 
Went Vm.. 



EARN Monuy evcnlngu, copy! tin. and du- 
phcftting ooraiG corioona for adyurLL&era. 

Ads mitv. Argy l o. WLsoon sI n . 

TIRED Of WOtklriE for ntlicrH.? Bo yaur 
own bass! Dimes, uuarterB. dollars by 
main Free parNcularal Novel Enter- 
PtJscs. \a . P.O. Bai 4p7. Repn, Ke-:. 

RI^AL C^h iTLitoad □! iNrOcnliHir!! Ruah. 
diioo for drl^LI-'^ newoaE. and faBteat atJlLng 
LLntr In mail order. E. Minnldk Co., Tkin.- 
brrrtlle. Vi. 



DOLLARS. Quarters, dlraca by inaILt 
Stomp brings detatls. C^fdera4n^. BriIUi- 

tDru-..H._Y. 

EARN Mmney ftt hfimei Thflusanda da! 
^‘Horac Worker Migatme" toUa haw. 
g;Araplr, 23b, Bfs^htore, Box T, -1917 North 
Koi-Cxirr, ChioaKti- 



LEARN Mecaadenec. Rcmorkuble drcig- 
Jesi healing. Nu mctnliralfttlon. Np o.ppa- 
raUw. UnHwllovqbk sJmpheity nud results. 
liiExpctiaLve earrtrijMtidence rourse. Wrlta 
MctaB^icCLce, De Load. Florida. 
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FORMi'LASi. PLANR, ETC. 



ADTHEffTIC Pcn-mtJlftn' S£| fl]- 

lUa LtatMl > . lO.OW) m.qcH; 3 ? iriiLlEJrtir [nmi.L|> 
]4is, Fscipcs. iniitrutilaAS, AubsUtutta. 
S].t9- po5ipaL[3 ^3- C.O.D. (foreJjfa IS.JC). 
CntnlTK. AcEutm Bro-wn Campaor, CheaL^ 

FLLil HiTl. Mta-T-'Hi.cliTmsLIa . _ 

MAKB -‘irthhtS Lj^'PductB. Na mfl- 

chincrj'. "CbiimLjji AppnjTcd PamtulM.“ 
itif. K«EnJcp. lEi, Psirk Rkdgc-^ 

IlLLrU ^la. _ 

FORMCILAB For ftftic. Elvcrynrtr Of UlCM 
i\fw. di Liferent foTrnul.ii-'i Lm h woaey mateil 
A pMl c-Bid will brniit i'ciu lnli3T[»ti™ dc- 
I9iu. A Bii;rk. 17£B EuaC 'Jud Slrcct. 

Brw't lyn, HcW YOffc. 

JCeLeSH IwI Ootdfri CEran-crl 
trl IPBtnacUon, 25«; Cdvisig- 

Ion. Ky. 

"LUIifl'NODa F^ht" nblaea in dart 
Eanily mad«. IWt othsir fnrnnilis. pin-pa— 
a_LI '35c. Id-oal Service . 3l?g. ^rk RidBO. 111. 

MOTOR Ol'i ic"KalJ*ii. Refl-eau used oLl 
lor proat. EormuLa 25e. OsoTge. 

Btenton_ Avf.._ FhjJad^lpTila. Fcnna. 

toe' L aSit'rorniuLafl Tor fBotory. bufll- 
nfflfi. I’aTTn. horns spd wiorkahop. JPPl-l pnr- 
tkulara. frcr. Writs. Warrrn Whkto, IJOO 
CpinjTi[?Tpr, jJaUru. 

REAL Matinrai^cuTJEtc lornmlHa. LLata 
Irsa. CumoihDEa.. CticniLsC, Gaidon Avv., 
flyrnpitKi;-. H- Y- 

FORMRUa ^ LatHL, EieBt. AnAtyata. 

LLLifmluj*^ frss. Bairort. Enfftncerini- 

BuJIiLdb, Cblcago. 



CWEMiaXltV 



wrNH”a New Idea Home LaboratDFr 
Chemical KItA apd apparatus ouCEUa for 
horns espcrlPisptJns. Send (k for litcni* 
tore and mail soosdjf <iniBJiWiiK. J. H, 
Wlpp Co.. Dspt. m. i?4 W. 23rd SI.. 
Kettf York 

ITREE Catalog: ChemJaLL'Sfr mLnsralogy. 
bLotoifT. optica. Tracer La1>oratoFlcs, 
Eyanston... IllLnpla, 

COIhCHJCINE— ■E y-DLqtian chnmi-ciil cre- 
citt'jE h£'-w bkutunL plnhU. Illustrated iMOk- 
let — plus ExpsrLmenta Ua«azloe 3Sc. 
Q u&fl tot, _ We B ^ ej ._ M_ma 

CHEMICALS- And labosTAtoirr apparatuB. 
I.lqt Iri^. Pg-i>rU-^{tc Cci-r IB4 'W- 

WsshlnBCon, Chlcaifo, JB. 

CHF.ME3-TltV f<n bora Lor? iptw ratiu and 
elietikiSliL^ for indl^y trial , ■nulyLLLa.L^ and 
prlvsle espenmetiLal labor AtorLca. Coju- 
plfltr chemical Iftboratory auppLy service 
lof eorrutipalkdellrf; schanl Ht-adentj, Send 
:ic for Iree l£-pa)je eatalojir oC rhemoLala 
nnd npna.ratu£. Dept. M-4^, Bloloflcal 
Sqpply Co.. I me Mt. Hope Ave.. Kocnes- 
Ler. New York. 



SPECTROSCOPE For 4 <uJck eheEulcAl 
nnalysla t2:5Q. KuttlELg Sona. CaippbeLE^ 
C*VlH>Tnla. 



HELF W.XNTED 



BIO Atnjiey LaklPff otderai shlrta, tLea, 
hosiery, Lmdcrwc-Jir. pbnLi, J:ack47P(, 
srs. unlforma, etc. SaEss E^qlpmcnt free- 
KaeperLence unnecessary. Nimrod, 4923 -DO 
UnMln. ChLcafP. 



AGENTS WAVTEH 



START Ygqr pifcp b^istncss on cur capL- 
lu.]. AlWiLyn yuur own bosji. triupdreda av- 
erage t3,11DD !□ t&.IMlO B.nminl year 

afi LT year. We supply Bt-odk.i, id hitmen l 
aiL sr4ic|lt. home pcwBsltlea. SeUlnir 
oKprrjetice lansiBCEMary to itart. Wonder- 
ful o^ortunity to o-a<n pkaaant. prohl- 
ablc oualnesa baeked by world wide mdui!- 
tns Write iiawLclffn Co.. DepL F-U-PPH, 

Fj' 4 'Rpwl;. nt. 

^■AtAOie Roach PnK-— Hsndy. clfecItVE. 
oconoQkleal. CarLois tivelve boTEea il.QQ 
post paid. Agents wanted. N«k Co.. 1712 
Val mop t. New Orleans. La. 

AMAZINQ PiqTTi,|.Lnrc potLah' JjTHiJcLl- 
cldeu; othtr iiroduiiztisl tmmendoiiH mar- 
ket; Lop comDiLsblona. U-nHidpr Chemical 
Company. Pcs Motnea, Iowa. 

MOTO-PDkei— N ew sclentiflc tablet I 
armtly LncT^qnss «a«ollne mileage I Al- 
tractlive (^ouhlsr dliolpy card wHi to deal- 
ors. Your pmQt over lOO" ;-. Dri^Llpi free. 
Motor-AEds Company. 

QnnnlTJ., lyThraJlta 



MINIATURE BibCpi! Fast sellerfil LlL- 
tralUJ-4? free! H. TootL«r. OW-K Ch»tnut, 
hainElton. Ohio^ 

LUMINDUD Faint, probtable SOc seller. 
Dl-euLPs. Ward. &■?(?. Bny brook. Conn. 



EASILY Sold. All tavern gperqtars 
need It. Simplified tn-Verq. bdpktp«elnf. 
Lme* one year- Sdts m.l slain r-ar 
Youf t:ont eLM. LsI'h gat Jayaee- Sys-- 
B 35 E. Dowmaji, 30 . Bettil , _1 nd. 
INSTANT IZifTbiakul ration cUnchea aalea. 
Sample 3 o. ''Fel»|kar'’' Car Wax FLnsSk 

Pnrtiand . l^caNln- ^ 

mclra money, Wrra, 
tfrC.j Franid^, at. Joseph, Mfe, 

DANDELION Death I Makc-Hll. L.bDC:;-. 
Olher tflBipUflfld. mnanfactyrinfr prowMcs. 
Whol^alc priuA Thermi^wks, PcorlA, 

IlL 

SIO Money tatln# orders: ahlrba, Lies, 
hoElerr. underwear, pants, laciketa, sweat- 
er;. unlfiTTOiE. ote. Sales equipment tree. 
Experience unneccssaTy. Klmrod. 49 Z 3 -AN 

Lincoln. Chloaco. 

CATHOLIC Lien And woiTi.en. SeU re- 
Uffl'Drus, patriotlg pocket bJ^oc. Good urvi^ 
Its. Send Z 5 c Ln enin for sample aitd 
iRiJs. ReUglcua Supply Center, Doa 3 £d^ 

DepL P. All lefaoro. _Mata^^ 

SELL HlTLbday aiul ' everyday Brertlciff 
card;:. 4 I^F F fcth BIrect. Philadelphia. 

UDMMIBSIONb' Salary, ladia', men'a 
underwear, hosiery, sUpa. shirta. Ka^ 
UonnL Eastern Farkway, Brooklyn. 

N. ¥■ 

WANTED Men td start buaLneaa for 
themaelf, Wt start you. Make Sl.-UflO.Q<L 
month. Bend atamptd aalf-addri±i»^d en- 
velope. Akron Hui Co.. 5 N. Adam St.. 

Akro n. Ohio. 

Novelties, service baimera, Clags, 
urnnapui. pUloT t™. mllltarr Jewelry. 
RrLi.ll dr Whqlntale, Sejnpleii 1 1 , 00 . Ulovcr 
Norclty Compajiy, R>l-aL HiotUx. N^-w 

York- 

COUNTY RepTEflicnljilLLVBi vnpLed-^^n-^ 
aalLonal IDD^r pront duller SLorin- 

Froof CJffaretbs-Clgar and Pipe LJclit«r, 
employlns eharcoaL prLnclpte — ‘-More 
irlnd l?l-pwA— mor-e lighter stows."' Every- 
body WanLa one becuiute e-veryliody vmokes. 
Fully ruafiiULeed. Smrm-PrddE Llffbter 
Company. 126 Lexltutton Airenu-e-. New 

Yort.. __^ ^ _ _ 

"'”op]CTr’'^D[i*aalB Breetlug 'catd '‘‘'aupuly 
depot'" It home. No canvasalng. Initruc- 
tlons free. Dunbar, Hew Srunn wl-ck. N. J. 

AOENTS. Biff Line including food prod- 
uota. Fsut sellLnff premium and bargain 
drnlfi Ldic prlcci. Bend card for bjv ooit- 
ht offer wtlh sift. H«hRo»Coh Dodlcr, 

Ijt. LauLs- Mo 

GOOD Payinr buskliis.'; siltrurlng mlrnunf^ 
pletlhg autopArtA, telleclom, bbryclEs, 
bathrooni nxturcs. etc., b/ late okethod. 
Np tanlLS pr shop required, outfit fur* 
ikbstkiMl. Tten sampLt. atiaimeiul Co,. Ave, 
N. Decatur, III. 

FLA YTND Card laoke. 35 iQ-; praflE, 
Sample Em.nva 2 &c. fl.o^ VK. Denver, Colo. 

□oiiD Lacoucred window Hlfn leuersT 
New styles. Absolutely buautiruL. Free 
jumplEt- paUloguc. Atliis. 1 £H 1 HaUtcd. 
Chlcagix 

AOENTS-'W-^- Profit s«lHn« lolrt ]i-af 
WkndoVii leiLcra.; atoriia aud umecH. Free 
jiaik'Lpiea. Metallic Leet.ee Co., 43 ^- B North 

Clark. Clnleaffo. 

FREE Water and our eonMutrataa. 
mBkeff ItavoT^, lotioiui. shampoos, Ti prod- 
ucts. labclii, bfkttlu furalsEied. QubJ^^Q. 
EjSDQSQ aLiMcll,_ Detroit..., . ^ 

MAKE LCEmey epulylbw IdiltlLila- ucL aub^ 
rnohJIcii. ALso. ±id.ehhe saleamen lor abort 
run data] uama plaiaa. "Raleo," 14 fl 3 

Waahingion. Boston. MasB. 

\TOOLE 3 ALE' 5 aore«T jOq.HCH} articles. 
Frae directory. Maywoodc. 1133 Inroad'- 

w ay. New York, 

ELITE: Collection conl* 4 n-s 117 nlftna for 
atarUna vwp biulirHU' hilalLC, nmcc-. De- 
qteripLivc- hmkiet frea. Elite CO. . 214 

Grand at.. New YoT k. 

BELL Ry m&ill Boota. ikoveUL^, bar^ 
aeJnal Qiff pr«ntal Partleulaia ficeE 

Einia. 4 M North Wetta. ChLe ago. 

ACENTB; s't^plhs namea on poeket- 
Itey protectors. Bampli] check with your 
name, address. Ific. SLatpulng quifliAr 
Embleni ChNkx. cheek- fnba. name plates. 
Hart MTf. Co., 3 C 2 Degraw 3 t., BnnkiFQ, 

NT. 

SELL AmasUng chemical Ltiat LnereaEes 
gaaollne mileage. Els predis. BarkleyH 
A-l |16 ATch, PhUadnlph ta. Fenna. 

DO You want HffcnU for rour PTppqut- 
ItOhl Yuur ad tn tlili ipwbc Will place VOUr 
inesaase faoforu hundreds of men seek] me 
In^t-aFlJIns products. Mv folder "How to 
a«brr Affrnts.'' h filled with oroof. ITt 
■ladJv a«nd you a cony tree. F. W. Johu-- 
xnn, ManaReF Classlbed AdverUslna. Fon- 
ULar LIcahKial-as kfAga±|i]c. 9(>0 Er Gnturlo 
Sc.^ CliLcanL 



HXGEI-OEADE SALESMEN 

ADVCKT18INO Book matehtfl. Amer- 
ica'q Iqrgent itLaoufPclurer of uolon label 
book matdhea. Fa.i,L aclhns line. Larse 
BAleB produelns klc. Rainple matohcB. 
CoEnpleto cut catati^. IT ct4or COmbink- 
tlouB- uiELkca aelilng nmy, L'-omEnl&sLon in 
advance. Superior Muldi Comnany. TL3U 

^rj^wQod, DepL M- fl, Chfea ett. 

BALES-LfEN Sdikna Iae-rp oilicaB — unique 

B rDpnsItEon. Lewti Co.. 413 W. State 3t.^ 
[llwaukee. WL±. 



SALESMEN: Have nal money makJpf 

opeiting, Fkt^ Into war program. Ola 
PTDgreaiive firm.. Dept. 'T/’ Box 392. 
Dallaja-, TrSm ^, 

SALESMEN: Ag* is-fib; w nciuHtli^fi 
nrw nHjnay-makLng service for buuJciHHu 
firPip; i'?A-Si1K) weakly eomirLlssloru; tm 
obinpctlllon. Sli-PM FlTiance Bids., Kan- 
aaj City. Mo 

PATENT SoLleltar wauLfd — Pari time 
Work, ProAtablc. dLguined proleoslotb. 
EscLqnJvo territory. 2t yeats In buBlnesa. 
No experieiic* neceHaiy. Writo W.A4i.. 
333 WellB Building, MIEwaubee. 

kducation.Uj anp TNgTimcTmx 

LEARN To letter like nn fiipert Ln 3 
minutest Maki? prnfEuLnnaLlookltif xLgnniS. 
posterG. maps, desLgiu. cte. Nn exp4ni4!ni:? 
ruiEH[|pd! Its easy with BteiLso Lettering 
Stilt, airrubu tB ninaElnff new lettering 
guide widely approved by cilwrta and be- 
iLnnera alike. Complrtc Bet. with three 
dJlterent bIk aJuhabtLi. fUiinbers. dosrnx 
of ffraeefuL dcfllsna {U. 3. flur Lticl-udcrli^ 
lihiq biff U. 8. map ahowlns ail lA states^ 
duly &De at dime. staUDuery and depart- 
ment alara. If ywur dealer can't aupply 
7DU, B«nd ouJy fide t«|ay to Stenso Letter- 
ing Co., ZS IHA ElsLthor, Baltlnkor g. Md. 

LEA^ To iGinffl Amaslnff, modern srl'L 
UjacJUng rtUk^p ;^ow5 how. RavolutLou- 
ary, ahart-cuL MtiHods thaC set quick re- 
-Gultal Creaud by JiuL.iter teacher whixic 
students have won fujtie and ForLiqne, Fn- 
expKTii^lre, Hye-opanlng llteratqre free, 
Eaaywfjir Method. 13-30-M No. 11th Ter- 
race, Bjtmlnffhwm. Ala. 

LEARN Blacksmith temparlng. C^y- 
right bodklet Leaflets IDc each. 

Smith' B, P.Q, Box atlflA , Hollyw-Pod, GallE. 

DRAFTINQ. TrkBTinniactry , " aUde rule 
courjsea, Understandable. Rcaaotiable, 
luQUIre aiLea., Box Burbank, Calif. 

EXCEPTIONAL OppdrtiihitjT OMretfr 
a ooLieoLJob. agency-cr^dJt bureau. Qulck.-- 
ly learned. Many make SA,bdU yearly up. 
Write Asa o cTutK. BytactlAe, N, Y, 

MATHEMATICS. Arithibetlc, alBcbrn, 

f eometry, Iriffonomatiy. Mondell liuitq-- 
_ulc. 33D Weal 41 Mi, New Vork-_ 

ftEraiaERATION Cmirw. AuLh-entIt, 
C-rrmplctely lllUBtrated, FVep booklet. 
Highland RefrlBeration. I HI Ni^q-th High- 
lan d, L<h AnscTH. 

HOME Study khI^gC. druglees therapy. 
Fre^ LlEcrature. Inal, of Druglraa Ther- 
apy. Tama. I owa._ 

WELDING Plectilc Arc. Learn pront- 
able trade qiUctly through actual prac- 
tior. TndlTLdual welder Inqtruirtion si 
bare cost of m-ntcrJalB. Pull nurtlcular* 
free. ValuahEp welHtnff IcMonq book BOe. 
Hobart Welding Schocii, Box M-432 
Troy , Oh 1 0 . 

EARN Crrtlfled Qrapho- Analyst dcffree 
Jh aPkauitLg licw nclencc. Btudenta repart 
farriJns up to SI.&& an hour spare tfaie, 
175 .oU weekly full time. Gru.dnatra in em- 
plDymepl and credit agenciea, notice dr- 
partmetila, hgtrU. theaters. deparlTnent 
Btoies. caurbi^ doctor's cfllcea. prlvuLc 
practice. Free p^lacebienEi service. S.DOil 
word IJhutrated leaaon free, Afga. Linn 
Crrrk, Mo . __ 

SECRET EKjtroSlvCT make big tDonry, 
Rewardi. New Lmli>lng mDthadL NaUonal 
Detective, atTulheM , Onife 

UKUBU.^ MaffEKinea, vLLamlnA, plant 
liniman^w, CatalM; accompaiil^ DoLchi- 
elne oCTeir. gep -‘^omtstTr."" 

DBTECnt"E Training PhUElpo Bwret 
3rTTicc, 19IT-B North Keitheth, Chtcagn, 
niinol*. 

HE A doctor. Ijwrn ohlropr-artlc. Paat 
growlDff UMlitaalmi. 'Write for tutalog. 
Texas ChlwroctLc College, Ban Pedro 
Park. Ban Ant onio. Texia. . 

LEARN CtcPo paper window decora tins. 
Complete eoow 11.00. J. P. D'NeblL Bos 
IM, Farklajad, Buckj County, Pcnina. 

LEARN Jiu^lLtau. Comulete illuslral^ 
instructions 3&c. Boxing 3Sc. WTestllng 
35e. Jo?cnh l^ryer. 5j B. Halelcd. Chicago 
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POPULAR MECHANICS 



HEW WrkterB irantefl. to rs-wrlw idta 
in ])Bprn. faaoks. 

opportunity to ''brcftfc Into" profttahle 
wntlFiE firld- Ritflti far (rw de- 

tails. Comfort WrlLfrr's BcirVtoi;. Dupt. 

lF-14i.. 3tr LnUla, Mn. 

BECK^ InmUflELtkon. EKptirlcncG lip- 
nxo£Qjy. DeI>gcQt[: partlnilaxs Irce. 

■QeoTE& WaeiijEr, M-i^S W-GBt Sditli, 

YOfIC. 

DRUNKENNESS iB i dkBt-ast^ vrtiLEh n- 

to tr^atJTiBiit. McdJcak alclLt pIeu 
hiimau sympathy prow EUKBSsfuJ irith 
^4]i4£]r and drur c^bs. CD years Bxpen- 
rncT. Wi'JLii for rrte ttoolUct. P. M. Nel- 
■flOB, The f Seel& F Institute. t?wlght. I ll = 

LQCK&^tU COLLESB. LrHlC pJtbldS, 

ke/ fitUBf, etc. tLDD prcE>5ild. Locu- 

sipjth. CaPraJ j an. Tan k. 

CLIHlCALi LAborAuTry EB«tinLe Lauirlib Ln 
^Qur awn Horn?. PracM-ce aiitTlt JunErtLed. 
BnlleHn trnf= Imof-ri*! Technical InBtl- 
ttite, BOfl 573-E, AlijUn, TeiEB. 

L£AFtN Trk^riplUf ! S>plthdid cpportii- 
nitiih LOW picvajl. All: cUiKciua IdW. C^t- 
Lloir IrtB. Dbdfie IBiUILLLc. DepI. M*. Va.1 - 

paraLja. In^ana. 

liADlO Pnilrieepfcnii, ftrOAdCUJltln^. afta- 
Uen and pohcB radJo, arrykipa, murlTie 
and Idotrae teiBirap(hy taurht ttigrnuirtikr. 
All «E[»FLEES law. CaEnEbtf tfviE, Podae 

J[n^rutc. DepL R. VaJparalBa. Ind, 

LIERj^T Ql 11QU tLbir laboj sa'v-^ 
ins IdBAA lor evcr^biL-c; who 
StlDb Not« SQV 1914}-. '-41, “43, ‘^-3 |].95 pirr 
set. PoEHilar UcetianSci Preea, 241C 

£. OEiLaEia, ChlcaBO. 



CABTOONTNC, COHaTESCUL ART. 
SHOWCARD WRITENO. SIGN PAINTING 



CABTOONINa “ Drtwlns: 11. Ml each 
courai;! ’WTvrrnn, ApUbI,. Smith. Spo- 

franci. W fc^h. 

aUa^ING CartiKm plinw. 52^ markei^. 

etc. HLrlinaii, 3C1II W, LhiiCOln, 

ADVERtJ8ING "Artiste: copy i^rl tens' 

printern, ^|r. Whllls SL-udl-ca, I-O-Wu 

Btreel, ChJ^atO. 

CHALK TalE EtuEite. Id patriotic. tt.OD. 
Catfllop lOc. Baida The CaEtoonl^C, Osh- 
koah. wl^eoTwirh 



CARTqowiwa course;— JO muiti-Ati]^ 
iei&QOi, avM £QD skoteHeiJ. (l.DD tMatpaEd, 
Moiite± Btudlc. Eox BS2. Poaadiiua. Caltr. 



EARN Idoney evetiLnsa, oojiyina &tid do-r 
pheatInB eoiviLc cartcona t-or adverUsera. 
Ad-Ect~vlce, Arffyle, WLsconsln. 

STUDY Art. tHirtoonlriB. Book lists tree. 
Bfls &M. SpElngJlrld^IlL 

BEST Compkitc cartoon CuUrac with 

BEtlBla kll— I3.CQ. ■Miimhflrahin CbtOpoti- 
A-iuDtdpLlon Ir-ce. CurtbOh Puhlla-hons, 
Wr^L Eprlbj^flcld. Mil^ 



ADVEHT3S1NG AGEHCIEI^, LETTER 
WHITkhS, FOH AUVl^KTlriEHd 



^IAIL-Ordck Or asrent ad leaehldE 
J.tftO.OM finnSlJca thronirhout ITnlted 
OtAEcn 115.40- iBCh. NeWispd-per'. rBeifazinr, 
inaJLI btr-hat , rate-lMM^. tree. ChLn.trD Ad- 
vert Jains Aeoncy, 20-PM West JacksDti. 
ChJe^o. 

' INCH m Wflirditv. 58 muRaSlitra 11. 6D. 
PaxamniiilE. FrOaH, Af^Lanit d. MOl 

^ATLi Oirdcr eales ak^TockctlBB. Canh 
^shuduclnB uds, IcttecB., folders, etc., pre- 
Xiarcd. Seat pulleiSi lowest rstea. TtA\t 
analyaia of your product. V^n De Marie, 
Times Star To^ct. Cincin nati. 



MAIL Order adTCTtlsInii counarL Mar- 

tJTi Affuncy, lllRB- IdiidJaan. JLViini\i^, Nrw 
York. 



ADVERTISE ! 24 Wards. 141 newapa- 

peia, *8.iC. Ltsts fruc. Advertlstnn Bu- 
reoTJ. 4D 16- C CpECjibk Prnvp, iJ h kag q. 

W WORDS. 35 NijWipaiWjfn S3.QD. □ood- 
b.|L it Qardt'ier, V4lie ] o, Ca lifo rnia- 

ADYERTTSTNa Placed alt msiazlnes, 
TMWspaocTS U.g A.. CanMfa. Lownt tbIpa. 

scruJet. B4-pa^[e calalbt fret. Rahir 
Advcrltiing Aiiency. A-IB9 W. Madison, 
ChJcarft- 

FREE — New AdwrUBCTS Rate QuEdc. -14 
iMKea. IncludoE ev^ETthlna. Lowest rates. 
E. H. Brown. AdTcrtlsInn ARenci. Her- 
chandjy^o Hurt. ghIcBaO 

FREE— "Amaaina New Beak"— ''Proflta 
Ftom ClaaelHel AdvertlBlnp." Telia hnw 
and what lo adwrUsCr ^«re to road 
ihta book befarc yau. invriat one cteiE- In 
adyertlslns. Rcmeitnjrr— il'i fite! Write 
fpr rout rtwy 110 - 4 /. F. W. Jahhsod. CEiinsJ- 
Ard A-dvi’rliniria MdJia-^Er, SDO ZJ.sE pti-^ 
tariO street, Ctilcago, lIllnoLfi. 



BUEINESS SERVICE 



NEW Ygrlt -pity addrrss — Business or 
prmonol mill rikri'ftirf, forwflrdcd. Sl.-Ofl 
monthly. ipEM-riaitPhAl. 17 Ea±L -ISiti 

SlrH'gEi. 

cmCAaO PJatl addrwa: 31 nionUiLy — 
Recelvins-, rrforwardlns yuur buflness, 
pcTsoual jnaEl. CkTicrar 3D West Waah- 

lurta n. 4 :^labll5ticd 1^1^) 

liA WHINS Miill S«r“MiCc, WAshinBt^n~ 
P. C.L rrcrfcvra, rrrormnr-ds . business. p«r- 
Fonul pnait. 12.041 rnonlhly. No. 7d Ran- 

dolph Place. 

"a AN FRANCISCO MalJltiE afldresL ll 
mon th. Aejtie, R4*p in Fourth Bt. 

HAVE A innllinff n-ddrcss down In DLst*: 
ReecEvlnt u.nd for»-ardJnf . K- mPEvETily. 
Aralea Mailing Id Lr Muynr. Mc- 

blLe, Alabama. 



TTPEWHITERS, DtrPLICATOKSn 
GFriCE DETl lCEft 



WANTED — Uaed LypewriterS. addins 
maehlneB. Evtry description. Brondwnsr 
Typ e writer Shop, m 2 Broa dway, CtilcMKa, 
TVPfZWRITEHJS. ActdET, -rmincCRraotl. 

miilttamnh. nddiessoirraph, gr^nd f-or ftee 
liBt^ or taactiLnos that will help you at 
half nrlrt. PrijJtt. SS Pruitt Bldff., Chi- 
raao. 



RUBBEIl KT.AIUP^, OFFICE RUTFLTES 



One LJOc 15c. 2 Unes 25c. 3 lintn 25c. 
Exeellc Sales, Urpl. R. Bnx MHl, Shreve- 
port. Lauislana. 

3 LIN^ JQc: CU^»ih I oned. Indexed, 35c' 
^no-turea 31.5D. Stampa-lEo. Wauwatosa, 

_ BETTER, Cbf^Hper. Quieter. 3 lines 
Die. Mary StTuht^, -^iFKirtlno. Caliiornla. 

KNOB Handle, cushioned. 2 lines 35c,! 
3^Dc. Blamp WOrltn, Centcnwjrt, N. Y, 



FKlNTINC, MULTI CRAPlIINfi, MESkfEO- 
GRAPHINO, GUMMED LaPELS 



■MIMEOORaPh 3K1 Pofit[;3Lrds OT 3 m let- 
ters, $1.00. Additional coiilifa lOc psr IflP. 
Paper coat e*ttp, include I5c far each 
hundred sheeta. Np ILncane limit. Not 
prepaid. DdlLar Letter, 1^0 W. Wastilnc- 
tan, Chicago. 

6DD ONE-CQLOR Stlckera, asc. Job 
PfinUni. Cotre, 43J Jackson, ChlLLlcothe, 
Wiwourl. ^ 

l.mo ■letterheads or enveloan: 

3^ S&. CuU. KrpMfTisin. Washington, 
New Jer sey. _ 

NEED PridtJhf? Req-uest atiotaLloA^: 
statins quantity. Rnuonablc. Herald, 
Albany. Wla. _ 

LETTERHEADS. Ecivelcpr^. DLtlTtieT 
thvely destined. Msny cypR styles. Small 
quantIticH. Barsnln prLe^. -Oraydoa, 
_I?envei. Colorado 

QUAUTV PrtntlFia— Low pMces. 3*nd 
for new prtee Itut. Haj- sptsrmlty aeirvlco, 
JOOD IIej3j-y, DetraLl^ ML^his-civ 

ETUNNINO FerBqnal--.‘iO(tlal Kt^itlonery. 
ArisidtratLc paper. Samples, ptSots, free. 
Cus«^;k 6tatia-ncr. Fulton, New Yi>rK, 

5C POSTAGE BrLnfs samples of tiatfl- 
otic staUciitry, jjatrL-ptJq stlctcrs and 
malt. VlrtFtntu Bnrkhnrdl. iSii^ St. Ferdi- 
nand, New Qtlrai n, Lo. 

KfOD 63^ PRINTED Envrlopcs i3.M. 
Good quality. 5M — SJ.T5. Robctl Felton, 
^ipcrtino. _Cr 11 torn la. 

OFFSET Printing the modern mifthod, 
HeprodLICif ruled farin. 1 -, dTiLwinfpt. mudk. 
letters, envelqpes. Modern LCthOKF^phlne. 
Jefft-T^un City, Mts50Ufl^_ 

IMQ BUSINESS Cards i^.^0. 2i0 lettar- 
head.^ or clkVrLaiKa III. 50 postpaid. Bob, 
^ - 3-D. H eart Min. ,_Wrp^ 

iso— ll.flO: LETTERHEADa, Eilv4;3acMLi, 
stotemrnte. 5M 1x2 IsbEii 2Sc. Paruinourit 
Fr.eft. 1 , A tlanta. Mo. 

(l.fld TV^STPAIdT HIO a'rSi’j Rond let- 
terheads and lOD envelopes. Bcnne^ 
vine. APT West Roobevelt, FliJladglpbJn, 

PrEBuLBSS Prill tins, aLmplLfted p«t- 
loalrins. dozen printers' Becfvts. £I.M. 
Cbiiileb H T Aa.t'n . Cinc innati. 

5M 3X4" ATTRACTTVE ahirpinD InbeTs 
tl.lD. -Gglorprasa, M 35 Temple, Detroit, 

LI^TERPRESS And oRset prlnttnr. 
AducrtlMnu Liter Aiurc, Ai^P fifth Streep 
PhlLncfalphTn. 

BETTER Qtade pfLULLnif EiJiucKaBLlplt. 
ENtLmatea on anythincL Economic 
LEonia, N. J. 



FQR The bc5t in pcrBonal atatloikify 
pnutlnt write Box 545a-MctTopohtan Bta^ 

t^, Los Angele*, Ctiljfprn iji, 

SPMIALj Mid Bond letterheads, enve- 
IxiiOEa, ftOt. SjicnpEra, Joseph Johnson. 

I3B2-A FUtli Avo.. New York. _ 

""ttiou^Nd (Jrt clrFukraj adver'lLsiui 
Curds, fl2.9B. yamples. Reporter, CTiclfleLi, 
Qlelab oinfl.. 

Dl^INCTIVE variety printing ^ 
qiEt-iltc coLortone Emhosainii, Varioprint. 
iifl-A Woodbur y at.. WlUc ra-Barrfe , Feticui. 

FimST Quality printiiifi-. ReiL?Oliab1c, 
Eamples. Treacter PriaUnE- ScrrLoc. MlL- 

rpy.. PcnnsylvanJa. ^ 

BETTER- FrlnUnj — ^Poklrtx, priccttsts. 
anythlnt, rcasonaOEe. Whl.be FubtLsIiors, 

Biiraboo . WLs. 

MIB^OGRAPHINa'- Letbera.^ prLcettsts. 
foriniilBi^, Instruotlona. Lowest prices. 
l>M's Lrijlltt Sliop, D TiD Btan-ton. Detroit. 

ELEGANT EnvBtopa slips, 33.TSi 
IkHtcards, iB.7ft; SxD circulars. IB. 25. All 
printing low prices, aamplos. Goadprlnt. 
Harrisonburg, Va, 

50Q FOUR Lina gummeO. sLLckerii 

25c. MoriU: Prlu lcry, Bagtnaw. MJeh. 

PRINtin-G— am' idJiils. Beat wirk. as- 
wards Frosa . 5217 Ftihilt. F bi]a.deEphin, 
LETTEIIBEADJ^ il-25. ^ipDlnf. quot4)-- 
tlons. sa7e money! WJUon, inootpi^mtcd. 

I’D 4- M onroe, Madison, WlaconsiB. 

WANTED PrlnUtiK af aU icmds br thou- 
sands cl aur feadeta. Yaur ud In. this 
n-nare Will hrin-g y43u some nice orders. 
Write for iwstUvo prwrf. F. W. Jahnsnn. 
Claa^lflcd Ad«rtLnLng MaTiMHCT. Rwm 304. 
SOD Eaab -Onliu-ia ChicaKv. 



PHTNTINC OUTFITS AND SUFFLlfti 



PHINTISD Outfltfl and aupplJea. Bend 
stamp for detail^ <?t dime tftr coinplebe 
iLLnatraCed supiiOy book, Kelscy. Inc.. 

W-] 1. Merlden^DfLEL 

BARGAINS — Preasea, i-ypt:, aupplic.;:, 
Send atAmp. 15^ Harvard, CtLoibrld^c. 

Mf 

INEXPENSIVE «xs Printing press. De- 
(jiSls frcp, Nwcltj BhcTiH DownBvlilc, 
L^uLsiuna. 



PROFESSIONAL Slcndl p^lcard print- 
er complete, 42.45 ^Ipiud, Ctiaikn?e 

^ ?f '°v Y-5, Ci ncliin ati. 

SILK Sen^n' hutructlvn. aup- 

pLLea, service. SCreni PraOLHiii- Cainpany. 

JM a. Cap ital Avenue. Indianapolis. 

USED Preii^, type, iuimllci. LuIh Ic. 
Turntaaugh Berries, LoyjvllEo, PenpEU 



PATENT ATTORNEYS 



ItlVENTORBr Take fl«t step toward 
pneicctinF ytmr invention— without oblJ- 
REtinn- WrEte for free "Recurd of Invcn- 
tlan" farm for t»bliFhin/T date ol inven- 
tion and tree "Patent Guide fur the In- 
venter' — telling ht>out eanndenllal Kpurch 
bav la «;rll and mBTUeL Inventions' 
deiaLis -or conv^rnimt luiymant plun. Send 
today for Tree ■ -Patent Otilde" nnd “Rcc- 
-ord Dl inTcnUan’^ I-orm. Clarcncr A. 
O'Brien At Harvey Jacobson. RegLatered 
Pntcht Attorneys. 31B-F Adams SuLtding, 

^Mhlngion,_D. C; 

PATENT^ Secured. Two valuable book- 

Ib-to-, "Patuiit- Prul-ectiim]-' ojid "Wh^n and 
Hav? to Sell an Invenlinn," taarthrr '^Ith 
valuable "Evidence of InvtfiiLLon" form 
sr^Tit free. Write Lmmediataly te ^xi^tfrb- 
eiiocd patent cmi-nselors. VLctar J. Evans 
Go-.. T31-G UcrllTi Btdg., WBahin.gltQn, 

D. 0. 

INVENTIONS -Sold, exi^EuLted. commer- 

ckoilzcd, pubenlcd nr u npaic-nted.. ArLbui 
Sturges Company, BundeLand. Building. 

Qma na. N ebraska. _ _ 

" LYNWOOD B. James, ChasLlo'tan. i& and 
R, Wasningbon, D. C. ReasanahLe raCoa. 

“PATENT-Particulars" and blatikii. free, 
alrmalEed. Bterlint Buck. Park-NaTth 
Avenues. BaltJmore, Hd. Guvernment- 

i^Kbiprtd aa VA^uTs. 

"jNVENTOft'8 Guide." m rae^brnnicMl 

laO^'fccacnEjt, free; advljira an pSCenllng, 
trolling Inventions. Frank W. Ledermami, 
154 Nassau Btrcel, H ew oit 

PATENTS — Trade marks. Frellmtnary 
advice, book an-d dlaclocure form Eree. Pet- 
sfwrm-1 srrvlon. IrviTiir L, MaCD.tliruji, 315 
UaLsohlK-b Didg.. Washington, D. C. 
Reglsbered. Faten c ALbo-mey. 

1 SELL Fateiite. '^'tabllshrd "in law, 
Chirlw A. ScuLL 173PM GflJtwn Ave.. 
Rgcb4!ft-ter. N. Y 

L. F. RANDOLPH, 3D3-B CotumbMm 
Bldff-. Washtngten, D. C. Lc-w cost. Book 
and liLfatrEnatlan free. 



JUNE, 1&43 



43A 









PATEKTB. jrtinf hi' AfCUt- 

Ifil Tree "Proi^f oI luyfij^iSQD" Tol-der. Ex- 
cfipLlorial service. EsiaWlritiecS 

J9D€. tl. Vfaeh^en, Bll BLdg., 

iVBHhJn-ghfcd, D. C. 

IHVErflOK^-^iiptorr ^nur Jn- 

TentlPQ to nnJOCiJ^ ^EDi^ fgr fni'in. "EvkdeilH 

of ConceDtiort”: "SclieduSe or aovernment 
ujid ALLorneja' Fees" and. likEiructlaiu. 
StiLt Itce. L&nouter, AII^Lue RomRiel. 
*11 BDTgn Bu i lding. Wushingron. D. C. 

BELL Your- h&cent tlirourli & lo^ell clsas- 
Iflcd. fid in FnnuLur MeebaEiic^. S^anj la- 

-^cntDri |ii|.'V4 tirlyfirB. |;p (ivLi 

Ait me Tor pj^ooF — I'll icl*dEf send LI Lo rom 
F. W. JatioEan. MannEDr Cl-aasilled Adm- 
tla-IrvE. E. Ontnrta BL.. ChScABP. 



FOR IWENTORa 



INVENTORS r Learn naw— -ffLUiout db~ 
liBacJun — h-TTwr to protect ftnd £cJL ymir Sn-. 
\entlou. SecLife inte '"AnecE-d nf ^Tiy-cn- 
tSdn" rorEn lor eHtabLLshfint- du.ie cl Tcur 
Invention — and new free bctik. "Patent 
OuJde Eer the Inventor" coutalnlj^t coco- 
p]«to infcrTnatLcD aheut patent precedure 
u»d jirlhnR iJiYentienH. Can't delay. 
WrLti.' to-^Lure3iPt A. O'&rken ds Harvey 
JaeotMon. wr.^ Patent Attorneys, 

^A-F A J ama Btl LEdi njir, FLBjjjn, [j, C. 

PA'T^jfT Yoisr Idea!" Write Immediately 
for two free llEusttalcd boohs. “Patent 
PirDteetien" and "Wntn. and How to Bell 
im IjivontLan." 5B pauea or VKlqablt in- 
JorirvaUcn fer Ln^entora. No oblJeatlarL 
Addrc--^^^: VLatcr J. Evana ds Col. 131-D 

Merlin B]dg,. WflshtnRton - D. C. 

INVENTORS — BccLire pafent prot«tLon 
no*. A^-old delars. OeE acfv free boolt, 
^'Prolfrct, FLiiancn and Bril Voar Inyen- 
tion" and fr^e 'Tni'i^EiLL-on Rr^gnd'' fcrni.. 
E^erieneed. Goiuelemkoua eouikadl. Aca- 
MmablG fees — easy payment plan. Write 
today. &fGM.crrc* & Berman. R^lateied 
PatL^nl AlLnrncy^. 134-T Alhco BtULdJng, 
Waa]iltnfL4jB, D. C. 

INVENTOEB: MBTiicfacturcrB are boiy- 
Jnr iriLLtinlrd nr tinnatrntcd Lderw. Wrfcte 
Jnventkon Bureau, ^34 Bturdrmnt. I>av- 
enport, law^ 

UW USUAL G^tinrE-unklkH, TLlaiDlnn, 
plant tiormones, CdtalOK aI^)t:□mI]ll[LlKa 
Ccte hicine olTer. gee "Cnemletry." 

INVRNttObs. You can now test the 
BJiltB pca.'sibqji tlM ot ycur Inventlwi bofare ' 
patetiiinK, witi^^iLt dIVLiliduu tik? de- 

tails. Bafa ecod-oniLcuili plan ll. fnTcnlcrE 
ServlH, 35 Feuztik S^., San FTaneboo, 
Caltf. ^ 

INVENTOnaL New tOilJtnrT and tCPi- 

rHTcJat inventlDna urife-dUy deeded by 
tnanurnctiircra. Write for narLt-culara. 
euafLcftd Irtallttit?^. Pept. 4 -A. WashlitB- 
tap- D. c. 

CABR Fcrnractical ideas aod inventlDru. 
Mr. Ball. AR-^l4l PLnuant. CtiLciuto. 



INTENTIONS WASTED 



RELIABLE MatiuluOLurcr -trill buy- for ' 
caah. or manulactLire on royalty ba.-ijs, 
patented or patentnbLo mschkne devices | 
or idcMJi, If yaa hart' patents plmse In- I 
clada copiu with reply, M. R-. Corleyn IS 
EOl gUrLtO Jl Bt.- C incaa o, III. f 

JNVEWIDNB wanted: B? A Asa rated, 
IcnB nt. mumulaaturcr to produce and 
D4il] tLuW tOaebikne* Ear u.kncra.Et or HUtcmc- 
tk-l'e mainlenahCe. Rayaity nr 001x1 [ght > 
hsfls. LemEKD FroduetJ. Duoi^ok Road, 
bcflEard. Ohio. 

INVENTORS I Have- you Bwsd patentablB 
IJeaa? Write Mr. L4rtz]rr. IL West 13nd, 
New YoeL 

DTOTRIRUTOR With nations] represen- 
tiLtian. MTeiu nrn- LIqui^ for distribution. 
Interested in any special lirj bqt pr^Egr 
autcmotJvo. David R, Leticuan., 543 W. 
L-sIto St. , ChlcagP. 

ATTENTION! Tlu^e ymL a w-rmlR prfKl- 
uct. byproduct or sensible inectiankeal idea 
cr device with ^idu camirmrcla] posaiWll- 
tint? Addrefia Matt, l-tll Oi'Cat NorE-h-mi 
Didff .. Cfij caiig. 

WaNTET > — Hiw tools for automotive 
■nd remit work WILE buv patents or 
dn-lEkkS OLitrlKht or LLS^ £lnl::!«bcdi tools, 0-1 VC 
details. Toob Division., DoX. 53, Ne-w Brlt- 
aln ,. Conn. 

INVENTORS: Hayo you a sound, prac- 

tiral InVccitlDFi for oalp. palmtcd OF UEl- 
patented? II so, write Ctia^tered Iruftitutt^ 
of American Inventars, Dept. 4-D. Wa^ti- 
ipsTton. C. C._, 

WANTED- McrlipriouR no-tenEcd. un- 
^tented SnVcntlOthif. Duaklct, re^ferenerji, 
free. Invent Lon Reporter, 5B-li2M So. 
Felcfleid, CtiLcago. 



INVENTORS' OpMrtiErkttv-LnFBO Pft- 
dlElC coast bjanufaCLufsr wilkk Iran, aLq- 

miuutn and maakkesJ din, and berraaiM^nt 
mold loua-Jiies, and large production coa- 
dilne shop mow IQ^yr on vur worick will 
consider, on royalty basis, meolmalcal in- 
ventions ot voLum-e- sales poesibLIUkos for 
immedkate or poat^war sale and manufac- 
ture. NaLt-onai coverage. No engineering 
or tooling cost to you. Replies held con- 
fldeiillaL DevelopmenC DeparCuient, Kln- 
noF UnglncerinB CompaEiy, 2v2t Bay 
HtT^eb . Lm Ang^B.Jg^nfcrnfcm 

CARfl For itivcnlionf. patented, unemt- 
«nL^!d. Mr. Bull. A-D*ll Plcasflnt. C7hl- 
cago. 



2? Lawn t^mamenL patterns 35c. Dthc-r 
pqttcrihfi }y* -2^''’ high; Dutch girl. .Du t(±i 
hoy, pdrate. bull terrier, Mexican girl, 
Mcscldan boy. dwarF, penguin, ftawer girl, 
IQc each; 3 Ibr 25c, 25 rovcltv patterns 

3Dc. Atl lull ±kz« pattit^rii^ gl.pd ppiL- 
paid. atrotber. Box m-EF. BEllngtan, 

W. V a. 

JICtSAWED HgvcUlrt. HoW to make 

MiW'ing kit?, fttvlng hgld« 5 . pLaee-cpxd 
liuldcra. pLrwnnd kJbehenware, plant and 
Sower boadera, coin banks, door aLops, 
drawer pulls. 35c. Fopular Mechanics 
FrcH, (0-45}. WQ E. Ontario, Cbicago.. 



W.'ITCREa. OLD OOLF, TEWELRY. ETC. 



FATBXTB FOR SALl£ 



eKA'tt] sharpening machine. Sell feed- 
Ihg. Child c«n gporaie. Bharpens 13 pair 
per hour, ^]| mitright. J. O. Devau, 
Derby Line. VL 



RANDY Spoon lioldcr. Fatont No. 
333B931 lor sale. ClJpa on iddo gl«nall. 
keeps spHm handle cool and convetdeni 
for Lnslant use. Also patent pending cur^ 
Uitn w diapcT? pEcater and support. 
Olt^nroy Pickering. P.6. Bojt Na 353, 
Farkeraburg, W- Vft. 

C.AFITAD Needed tp flikappn. -o-ill nell an 
Interest in valuable urndltiit patEtir on 
duornsoent light. Inventor-, Box 1ST3. 
Qqklftnd. Calif. 

OTW Tall hgldrr. Ixtoat Improved. Can. 
be ibxdt iihd sold for ]6c at wood proflt. 
AddfiidSi R. Oddla Lodp Lakr. Wuh, 



DFALB. Sample packet; Cata- 

iofuo Inne. Norman Bewazd. MeilHHimc, 

Au^imlia. _ ___ 

WATCHES, Paros, tools, jeweiryi dia- 
monds -bought, sold. Catalogue, dales. 

Box iQOa. ChicBpo. ^ 

HIGHEST Pricei lor Old fuld— Mall vwir 
tveth. watchea. jBwelrv, fiiU cash 

mallpd dav sblmnEnt received. Sat- 
iiracEJan fiuamdtcrd Ot artidn cheerfully 
returned. Information li^e. Cliicago Gold 
Hmcltina Camuany. aOD-P CbamnLaln 
fllrFIdlnr Oh-iTjgn 

GOLD giS.M Ounet old aoLd 

teeth, diamonds. JewclTYr ■watebas. Re- 
reive cash by rr-tum mall. aaLLsIflcLIon 
imurantecd.. Fret lnfarmatkon. Dr. Wels-^ 
brrg's Oald Renniia* Company. 1600-Cl 
Hennepin. MlnzaeapoUa, Mino. 



ILt^URR, BLADEIl, $HARFENlN>(i 



H.*NCFACTUE1NG 



NOVELTIES BuElt io ordtr. Dntasla, 
Odstn Enitneering, Box 101, CrosbjUm., 
Tctt4vs^^ 

■inventions. Mttdcbi. miLchIniats. dies. 
■QuiLdtiUca mode. BaUjii'J Mc-Lal SpednE- 
ttea, Kan sas C ity, Mo. 

MODELS — Bmetl lot manufacturSni. 
Metals, plaBtJcy, etc. MlLbnrn, BurllnjrboEU 
Kentucky-. 



MODELS, MODEL aFFPLlEi; 



]1K RASDH- BEadei ll.Qb. Llnsmaycr. 
23Qd Gardrld Ave., MinbKat>dllj^ Minn. 



ariaVEViNO INBTailMEVTg, 



GOARaHTEED Factory rebuilt transits 
□nd Lcvelfl fpr sale rciib or ieroia) Or T^nt 
iwitb ptj rebate uplloiik. We will rep^iLr. 
trade, at buy old instruments. Ship pre- 
paid for fittkaxtc and vsluatlon. For 
Nfiipicte Information writo for list MB€. 
Warren-KnEgikt Cp. dJunuftcturers of 
Transits and LeveDl, 12(1 N. I2th sC, 
PbiUdrlphio. Penna. 



ELITE FriuLi f-or ig En. inodtl of otulser I 
Cbicago tl.DD. Casey Pietrzsk, Farramore, { 

Hw-fj. , _Crn-wn_ FQj.nt,_ljid^ 

SHIP Models and yaoht suppling com- 
plete-. Larae 53 pvgf estaloguif I5n. Rill 
Wild' a, 513 Ea.Mt 11 SL., New York City. 

bHif ModEl kita and fittings. Complete 
lino tlshcr model yacht equipment. ALL 
Bouebtr, Plshrr. Marlim? Model unJ Ideal ' 
kite, ntting;i and bLUiRprlnm at co-ta-lpf? I 
prices. Most complete stock in New Eng- | 
lapd. jamoq, it Co.. Inc.. 220 State i 

StrMiI, Banian. MJ^ach-uac tlfl. 



BAILWAY Models, XObkt^lOie libq ib- 
foTtnativo catalogs □ gauge. 113 pages, 
air' HO. 4S pages l5c. WaltherB. 2(7 
Erifl, MiJwautoc, WtsecnBin. 



HOME CRAFTSMEN 



Lawn Furniture set, 5 pdec^^, c^rpdEt- 
jni: of jrttcc. gKakjis, jind tabiefl. IntiXpcn- 
jiSvely biadt from nnratleued ruaterial. 
Retail value, till. Complete :;1mplc plans, 
all only Z5c poscpald. WayuE Engineer^ 
tog. Box 3S. Ore envLI]^ Ohl^^ 

HTFJITE— 'Tranimlte light BTOUnd CUTVea 
— btOkitlfu] clrar plftstkc. Bargain I lb. 
aggortmenf ot odd 5Ptco» (anproidniately 
3 rods and e Sat sb-eeca>. 4 1. ml postpnLdl 
Oraft SoTTl-ce. 537 Dhlveraity Avenwe, 
Hecbeatrr. Mpig- York, 

MAILE Your DieLAl worb;bop [^ 7 . Free 
paitlcularB. Diehl, FM532 Boundary, 
Vgrfc, Frnna. 



MAKE Tcl^■.. 1 ccIpE^^, cameras, micro- 
scopes, magL'Un.arx, TrLfling cost. Jamer, 
Man^tlllc^ N. Y^ 

D9ED Wood ond metal wortSng puwtr 
tiMili bontRhl lind sold. For free dctakla 
deBcrtbe wnat you wish in bqy gr mIL 
National Tool Mart, Ashburn, Georgia, 

LEATHEHCHAFTaMENl Sriid lOc far 
new handbook and ca talnvoa ct IdpLk and 
supplies. E. A. 3weeL Company, In(., 
Lcathorcnift Division A-Hi, J43 State 
Btrect. Pil n If bam ton. M. ¥. 



15 FULL BLze wbat-noL 
34 shelf bracket patterns 25e, 35 lawn or- 
namtiut- patUirns 2Ek. Albright ServicpH 
MfiBQl Railroiij Ave., Omaha, Nebr. 



LQM TELDHOW Flans tell homewackjers 
about building 3PM i^raieets. List 10c. 
C. King, E. Kingston, N. 14. 



FOK sale— MISCELL ANEO ira 



MATCH Covera — Al] d I ft^rrnt— -^IfK) un- 
sized tl.l3: used C5c. Florida. -posLcords 
41,25 per 1-30, Palmer, 413 West Sixth Ht., 

Jackso nifLllF, Florida. 

FOR Siip— BuslncM builders. novelLLea, 
supplies and oetutiJ hand rqulpTurynt Eor 
d-lme photo operators. Price PIioId Sup- 
pLlii, JqnctlO'n ClCy. ttan- 



W ANTED— M I H CKLL AXLDU5 



WE Are egnaumpri of and urgently 
ukre for war orders at 11.55 i 



, re- 

qukre for war orders at 11.55 per 

3b.. ukkrroT scrapings, tungsten, mulyb^ 
dpnum. cadmium, bigb spaed tool steel, 
ninkcl. blxmiithL tin. pewier. tin foil, sol- 
dsr, p^etious and mro nietxls. liifl Sea- 
con Smelting Co., 93 ^denl Rt.. BwCon, 

•Massach uaetts. EaLsbliibtirl 1S35, 

"""briqq-STRATTON Frijrir^. V-\ or I'ti 
h.p. Good condiUou, Qmer i^vwu. Derin' 
L^c^.Vt.^ _ 

WILL fey old dfcu3 prggTmms. Hind- 
bilw. Mor ton BmltJ l. G c icLEav-lLla, Trms. 

.23 CALIBRE BtlOt-t a.[id L^n.g [i.m.mual- 
ticn. Will EMIT 3103 per ea.ie. DLulnrigr no 
barrier. Cmsh walUng. Feenesd Vending 
MscbJcie Cn.. 30 W. 43nd. New York City. 
Fb one: Wlaroixii-n 

WANTED: Menctiry fstulekrilmL Wr 

wiy Jl.Efl per pound. Western Mcho.1 Col, 
Blpamlngign. llUno lB. ^ 

E-RAY FLEeub: Wg bu7 any qi4o.ntiUc3. 
Oood prices paid. Harris Machlnc-ry, Mld- 
pr^pgli^. 

WELL EsLablSAbcd man-afagt-iiprr ncw 
in war work interested, in new tstoduets. 
patents, or manufacturing cnntracM lor 
pr4-jpnt qr nricT wo.r, cortfldcEitLal cor- 
reSbOklden^a oimured- AJdrMS Bni- 35, Sx- 
SEX, Conn. 

WE Buy abop. scLeoune, pboLOGragbic. 
blfioa. equLiiment^ Jewelry. “AnyttUnE.” 
JiKt leo JghbpTJ,_1pO_ North, Wells. Chicaga. 

MERCUTtV fQnIcItsllTer). tungsten. 
D 10 lybdubU.m. undiriLbin, high- speed tcul 
stsel, Hdsokutb, tturonoaed ln> Ah7 quiLnillv. 
Writa fer quotatEong. Metailurgioal Frcd- 
ugts Co., idith and Maare Sts., Fhlladel- 
phSa, Frnjtoi. &tJ.blj^hed 3FW1 J. 

CASH For gsrd gptlOnl. jn«chanEcfi[. flci-' 
entitle iiaatrumepts. Gordao's, 132-FB 
Madlsoiii entcaga. 
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POPULAR MECHANICS 





aUifB ^ 
Th# 

te 



^ Mrt ■' 



imiWi 



HOBART TRAINS VOU 
IN SIX WEEKS. ABIC 

rfeifi^nd for wifi 

corttimi£ the wjr... 

Start now \ Cb its ( Ett I# 



BART S:ho?l is a 

X IP iTi- 

i-A'srsI-”” 



HOBART 



KS?lr »„•»»»" 

Il'' 



. -■ ^ FREE 

f}Mi/ 1 - 



4SA 



FEK SON'LL 



P Vour ^n suite, 

ur^SiTE 

[ubrlca bOc. Einsxsci, N, 
Utitfton. Vfl. 



■dresaes. No 
^iArnntnd n]] 
Bucbip.Tiiln, Ar- 



nillTH ClfrtLrtCftM’K KCicured acii-wh^re jn 
U. 3. A. whfthcr reccird^d at not Resa." 
SBnahlf. Prnn.-LJfttoln AdvlBoiy, 61:2 Rosa 

Av€.. cill Pi ( t-T"^ rah. Ptoua. 

■ ASTBOLtraVl "TrUJ readiofl. S^Hd 
biethdfitc] find dtimcr "Dtlmarf,'' Cirei- 

cenL Beach. _B._jQij._(^nsdtt^ 

Bald? 



CaETTINQ Bald? acalp alllnff? Wrtte 
Trlobolotl sL, 13T Lewis, P tiimpsbiirB, N- J« 
IdI]?C ]-C!?AN LccaI FTULttm TcliiiibTy h&rt- 
dled. A. Mungz. a4q, jjjpTra. 

FSOIliABIB 3uH«ren! Plxacai haa 
htou^bt rellet when evtry thins else railed. 
Caution: \Jst only s£ cUrtelad: Appip «x- 
ternally, dike* quickly, cpnv-wiicnt. Try 

rrEnlihr |1 haLllr wltluntt invE^tlLha dl enqt! 
WfH±i PUmag, BQ5( laai, CtetielaEUl. phlg^ 

BUY Vatjunipj; dlrat. Save. Pw:T«i.rd. 
Mauaka Pj&dTioU. Whitr Brar, Mlad, 

"ORUVED" Lct!.en quickly eoirecL poor 
pcFimanihlp. (FiiBwimtwdJ.. "Wrltc^, 03- 
JnCQl-. P. St. Iptblg, 

UANnSCRIPT Reading — ymqta.b[e- 
home work. Bos 3M-PA, Roebe-Rt^^,, New 
York. 

OUR Booka wJU hcl 
Jcb or Sturt a. buslntfa^ 
fitga |f4!E. Ponu-Lur ^cchiintg? 

iC-43>, -goil E, QoUiFih ChECafeO, 

MENTAL 3d«ae« — N«w eoti.r.!je En prac- 
tical payeholosy b^ 34 WDCId-ramouc psT- 
chalosiBte. Learn to release your vast 
hidden nowtvsl Teaches fou self-mastery. 
InRucnun^ others, getting fthcud. ole. 
AmarlhS sckcricJfla djscoverkcs rcvtadcd. 
Loa^ nrhee. AaLU;f[k.cU.DEii ifuaraiitMid. Free- 
detidLic. #rStE today [ Relsna Company, 
jpp Sherman. Dept. 6M, C_h l.cagD. 

WRITf For free and ImportanC InTor- 
matlon on the treatment or eczema, atti- 
IftM"*- fDot, und D(ln:r Itching hom-DCJ!. Thp 
AiLiLsurc^] Chrmkcial Co,, IncL, WlnidlcA-ter, 
TuJini-i^icc. _ _ 

PIR't'K Cartilscfl-tcB. nil nnj st4itc. 

ten- d-u-j M.:rV|i:E. Encld'.i'- l?aKtILal^ Ru^rit- 
d-dh J- ThabanfrPh Pa^l, Pavla, QkliihPLna. 



Fou get a iKtLcr 
l_ your own. Cal- 
P^ss, 



DRUNEENNE3S la a dUeiiaE Which re- 
apoiidd to treaLment. MedlcaJ aklJl ptua 
humaa ajEnpalliy prnye succeasrul with 
IJguDC and drug cases. flQ Fcai?- eapcrl- 
enc^f. Wiite (or £rcc bootJet. P. ^1. Nol- 
son, The ^olcy Ins-Ututc. Dwiaht. lU. 

MiaCELrANEOUS 

BLIDE-RULEB, For every pdrt>a!je. Low- 
est prices. Booklet rree. FrankUh Frod- 
ucLis CdPiEraiiy. £53 E. Maple drove Ave., 
FPrt 'Warne. Jhd. 

FREe’^ Cataioc ^oJ A^ianikB’ hoveTo^ 
Alaaka Sti>ecialtlea CoaopuhF. Ketchheau, 
Atmka, 

BAFINK PTOtecta chHlut, documehta, 
add. watarproDl, 50o plhL. Weaton. F.Q. 
Bos 531 ._^eattle ,_WaahlnstQir 

MAEE DcllctoLis CArmclcern, forihula, 
A5c. Frahk Bhilllogi IQlt-M OueberH Can- 
tnn. Ohio. 

AWY Bgnk InEW. qs^rd. oql-fff-prlFit. 
ra^e^ protopLly A-uipoplied! Lowejtt priest 1 
3end. roT free barealh eatatoguee! Old 
Prof 'a Book Bbop, MlS Arcodka Court, 
Pontiac. Mich, 



CLIPS For rug m#lclnR. Large EtasorU 
merit ol colors. Price I Be n pound plus 
postage. Cteh with Orders. Prompt shlp- 



WANT Moil? Emnylr pubJlcatiniu? 
Moneymaking opuorlunlty oflera? Adver- 
tising motterv Your name Hated In direc- 



tory 1^. IdcAl Service, 139. FArk Ridge. 

JIL 

RiimcinHu Aluka to hun-t 

Ja|A. ^Ck. a rebiarkabk novelty. 

Aiaufta BparUmap. KetchSknii. Al mk a. 

LATEST rfoTelLv-^ee what makes Hit- 
ler tick. It's ircel Paul Clehl, 
BoundJ-ry, York, Pcnnft. 

OREAT Fun! Makn IhiIIei'c yOu'iT In 
New York. 3 cbidA bint, write, re- 

tum, I'M mall. 2bc. 5 — SOc. Lettera 
mailed IDc. InJorinatkon. aaivipJes lOc. 
Haller, 433 New York Avenue, Brooklyn, 

N Y. 

PAINT-^Bave money. This aionth .siw* 
elal; S'^ gallon pall dArk gray concrete 
floor, wn.ll or deck prtint. quick drying. 
t3 t^. No, C.O-D. PiJlnt ShaFt. 63 Mar- 

Mtl St.. Newark, N. J, ' 1 

COFFEE SubL^lltute 3o pooind. Dvllclous. | 
3 simple IrigJcdJcntB. Instructions 
Hri^v. Xew tjenevAL Penua. I 



mpn t- May Hpaiety MllLs. Nja hrjl lc, Tcnrt, 

AIETAL IdentlhcAtlon platra. Tho beau- 
tiful orlglnit pET-wHT nuitn] nlwtc. Red. 
white Qpd hlqc cO’lo^w. htiEbC. net- 

dr£S£;, 3,3. or armF numher. While they 
last SQo each. Becurity Plate Co., 141Q 
ET 3L. H- W., WaahlDirtQn, p. C. _ . _ ^ 

RENEW Your batten' po-'wer kcf remov- 
ing the corrosion frbru the battery plated 
In each cell with AntUCb-Roifle. Introduc- 
tory prlcg only 6 Qe postpAlrl niih a muhey 
baek guarAntw. SrPd VWf order direct 
to Anti^Co^ROilc I^boratorlefl, ^ll North 
Tpylor. St- LomJsl Mo- 

LLdN3EI EdtblE ioy Eloaiu. Plant now. 
Orow axiyvrhuTE. Productive. Delicious. 
IQQ, 25i. c;^ardem, 123 North Ataln, Tulxkn 
Qkia. 

HEATING Siv. rooms f<20 yearly. Clrou- 
lar; IQcu ROflehiWelg. RRIO-B^. CLnrin^ 

TT-tl, ^ 

3fl imPAiNTED Walt plaquEi fil.flO. 
BcqufsC lUcTAtqtfr. Ocoiuan, 64Z Eroad- 
wLiy, St, Piiuh MlJin. 

PAINT BurpTLse paekage 11.03—24 - 
Pknt cans, loqulvaTcnl^ tn lalkorat in- 
side and outside pnlncs and enamels. as-> 
sorted colors.. FsM^uci o( one of Amerld^'J 
Largcsi paint lAetones, hrarid guar- 

BxitEud i>alaiL EKpr«e shipjnEnb! utay. 
UnlE4id Radio-. P.t>. Box Newark. 

N. J. 

263 MIXED Poster atamp* and patriotic 
lubeLs £5c. RoohtF. il* Frlcice Sf-rB?!. 
Nc-w Y^nrk. 

SEEK Burled treasure, MiEthoda. mys- 
ttrlea. devices expliunEd. Clreulira free. 
Centur y P ress. Box I51B, Qlen E l lyn. Ill, 

MEDICAL Labomtory technidAus In 
gr»t difiruind. We trAln you In ynur svasMi 
Umc. In Four own home. You cam prac- 
tice whlli^ afudyEng. Wiibe for fr*o c^- 
loaiie. Imperial Technical] Institute. Boe 
9T3-J, Austin, Tchu. 

I WANT TO send ycTi brOQl ot^tlie ■■on- 
dcrful riillinc pawrc el PoDular Nti^chBjruca 
Mmnn-zinr'!; chir^inH-d DaSffi. What's TDUr 
proDOHitJon'? Write nsr tcidiiy. F. W. John- 
'i?-n. Maniiyi'T Claasldcd Advcrtiiloir. 2oa 
E. 0.']tarjq St.. Chicago. III. 



jnTiJV ..^T if(.T.M I-: fur I'jcn.'^ox.i r. Kin ■|■.'^■:.R^il rtiiI 
T. inr irFL E.-UrMNUX. si PLliPTl. \Umttitr- 

rjiin — i.^v-rr |iart.<HiiJ HtiKkn^H rDri>l|H!Ki. LL.U. tk-rrrn 
J|iViinUH[. All E^i'hIh I Ijrliipii ipi I , I ih^' I ni' n I "■ -K^'Uif 

for ll-i'^UK "IjjWliiiil tJilri-lilJ h-r ( ]'iiiiiu ii.i r," 

OMERICAH TKTENSIhN ^CMfldL hP LAW 
hept. 30 ^M A Eait Huron at., CKienga. Ilk 



Become a Doctor of PSYCHOLOGY 



'. ■. ^ Cif • iH|ll*Bll|Ur il<, l:.<Ei;i|ni:» ■ 

I i'VL'J.iLii'U (if h^ilk. I 'i Kh 



lluliMihml lii-|[i, IWlLi' fi i iMrik. pOLLEflE DF* 

umVEK^AL riTUTH, 5^61 Ncrth AsIrhiTid Aw., CbifstD. 



New, Redesigned 7-ft, Super CONDOR Soaring Glider 

fllmnic^r. louRfr mOEC RlaCuFUl llttEB, ckiiEtucU«i jlJaplJbuJ, £4 aa 

Ea.t\PT i:iLari evw lo build- fur buuri, lilt VE LD13.._.., 9^MV 



4-fl-. Cleveland Eaglet 

ttmtiiiillv ifTiml iikfiLlul fiE u KKfflirnliiry t>pc irlkkr, 

PHltcniTil 



Send 5c 

lor new Ke. 4Q 

Catalog 

frtong frefrj 



Biby JloTvlLU^ 
bullU hill Vj->j31S, 



50c 



i< yoMF dBafer enn^f suppty YOU, ordei df«ct, 
fft-cloie Tfc extra on Ordurt tor fotJ than ir.OO. 



CLEVELAND MODEL £ SUPPLY C0„ INC., 450RCH L«raiii Awfc,filevclainl, Oliffl 



BUtLD THE BtGGEST ff.OO PLANE IN U.S. 



JUNE, 1943 







Aren amf 
ELECTRIC ARC — 
OXY- ACETYLENE 



For Beginner or Old Timer— 
3 simple, practical training 
and reference ^et. See ft pph. 



WrMrrn cum gp la S15 n d-ujr. 

^ / V nu w Br>-:«1cr Ihsut Ihc jupc^Lj^ 

LciDm itilifl IfeLg-lily pnld Lrad-c- In :•£ w-B-c-kn 

doIujlL Mltu-jl iVurk.. Oni: pf A 1 11 -Q^r ''a 

Jipbw.i|»r l^p'Z. 7 flpnrji c>l ulippn- E^i-- 

tiy w‘tf]iLln^I Snan^iif};, LimUti-d □utnbf!P pf 
h VLcekii- CuUf-H« Ln Ard ur A4i4rL^-ki>ii4i Wlddlns. tfi4:li]din|t 

rEM?ni uJlil kHjmki.1, £>-nty }^£0D. Cuurpic rnvcTN tPiflJ rhUm tpquLrp-- 

nicTiED nf U. Sr UfTIre uT EyJtJ*:ijElon (l>p ^Vtr PiMnlgrtlnn W<Hrkcra^ 

WrEl* or fW 

Slnlfl 



AjL. For ^^'^^'L;^iiL^p Fuglq 



Wflveir l^cfarc ao mnny j«b niul yp- 

t \ portunEtids ! PhuliijrraDhpni. needed in 
LncLuxlrF. Jckeiuuei K.V.Il FrD.duulci4 
MTL i^InniTI-li jinNinnlEDa. bb^ilicr gay Lb m 

1 1 11 QuiLliLfy uL AniErhGB'fl lru'Hi'^1. k|iJr^-^ w 

fluU purhnuL. liEftlileJiL rjf liijipe ftijibr ruri-: 

dv-b^rklJK'-Q- E^ninnifiT^inL, niri'criLii. mutilifen 1 n | 

rili'lisn- loid coLur cauxsiEHu IVriin J/U 

(nUMSmUTE it fHOTPCMPHU. UlJIJI. 1» W. 33 5L, Wru T^ti H, T, 



e Costs You nothing to 
Examine this 3'Vo1. Set of 
COYNE ELECTRICAL BOOKS! 



SPECIAL 

OFFEB 

FOR 

AG£NTS 






SEEING Ifl bflllrt-Lttfir Ttiat's ivliy 
1 WkirtL yn\i tU trmk nvvV tlPS 
fiew% :LStii;i;riilg ^-!iNiltLssie Rff-i.'tri.'ti'CC' 

£^l cm PmaicEil EleclrlHtyl I’rt* 
pared by cspcrLa^packcd ivitli 4d 
yeaie of Mperie[ic^=*TT!L wiitlcn In 
plain, iinJeraratidable 1fln|i^uLi[^B 
fijLit helps YOU e.itri jnotii nii^neyE 



THEY HAVE' 
OUR CHART 



felUil ^rirtk. a7'"^34"' ¥Nv¥tp hqw firrd lirH^Eh 
Hnv r^iHnr; l|vi<] In rfag rr«», frun^ 

i Ifl- o-ld-ci, rejid baELFd jnd 'braro tiiblco. 

.Jt-or kJ-bLci aniii many 4thtr uicn^ Can Ik icalH 

wnirk da w*ll 0^ tuir dUle Efamtnf|. aim tMiari 

Channinit piEctida dOyrMi Ipr ti-id willh ltddial SawO. ■■!>[] Vlc: 
in t^wfiwi H- M. □. Wio Chi-ckl V St^rwiP", « PAHHI«H 

ENOMHEERS. 31D«-B N. BUr>dlCk DaiPt. D. PdKA, 



CovpiE p vr nothin c ctcdricaU Trom 
rimplE wlrifiR to D.L. nfid A.C., 
Armatuie Windinc, Elrc’LronLca» 
l^ower Pliuil Work. Apsi.vcra all yotix 
C’lecirLeal ms quickly, 

cnniplcrety. 



On Scflits^ Tieij SraFioneryj Etc, 

AnwKlkif^n anr m cJdfA, iMiArr, hm. 

Stmpu uyulr IkiiJii. LUa-TTificic plwtx? irlibhi i 1 

niliniM in bniU dMtfllfh.'L. Hu-m !■■■ lia n#«4|fh 

wddta 1^. Tull oHoea kneliuldd. Truttad^lac^ Mr BW 
plMiM unlT tir hrt*a iwimmay, >ni-t aana. Pay 
man |1 plaa f« ^viia pnaCarv c*! dellrirT. ^Cajuda, // z-gf^J 
«-U« QDly.J Urdor lb:dkf- 

1, L M Eo. DMt. I*L Wta-it BidL, Qhlt 



miNDRED$OF 
SUttJECrS 
HtINimEDS OP 
PICTURES 

iSvnry flehl ni IEIeO- 
ttiinty eKplaiaed and 
full J.' flluntTTt^. Friujti 
HubjccL i nrlprcd sbycLl 
tan quicilcly \(Xita lb. 
Inclgdep: 

RBiJJo<'TfrleTJilQa 
Herrlierftclon 
Air Cpndltlpnlpi 
Flcc:tjlelty 
Electric SI£qi 
T allclal, Flct^nsl 
Dlc«ci EogJaci 



ElEbtfLcLapBH ntaLnlenanee men, «tr 
CBLdria, rsrkiii men. tum |d tbia 
KC for pmcti^l rcL|;i on. the Jub or 
fb further [heir knoviccliteof £(«- 

friclty^ BLifSfl 11 inch [nierfe, lltud- 
PDinelyboumJ Larrd and Raid lEiLLhcr^ttc^. 
A act yoa'il be proud to own uod use. 

FREE WITH fiOOKS 

Sebd DOW Tor th[BC twba unij ni 

Ludiidc cETtiliCaiJd catiLlLD£ yoli to ] 
-)mor''j FREE-Trclibjcal SurviCiz by tliC 
Coynu StH'? nf InrCnlcturB — per^ 
KHUil odlvloD- by msil] w wy ebcctndJ 
tublecU Clip cbuponl 



ARTISTS MAKE MONEY 



Find flUt rour ubHitj?, Sthd nasD*. abs. o«cupEitloh nl9d 
for Free Vocatloaal ArE Taat. 

ART tNflT RUCTION. INC. iFonuerly PederBl E3cboola| 
tlia Art IrtRlrMtHon. Bijlldjnq. HliHOffapalK, MltinKplj 



wunE j-XHL Ld wcup tills free iiuidifl-ldi-inMduiv .KuLL--- 
Vn.ri'H'^ rftEP mu -h l»o<ini^— mni rjim fhCr CASH 

rElOFTTM In Hnn-nn liiFnc- M-lKiu,'lnf t-a rrlrrulA- and tah- 
inr DTYl4^ni. ChaLrir ol sntivM iif t^rlii JiibrliCH 

lnllibh«il-LLi-KiMiUiUI:ki:i In WtIIh^ f'kP 

TniilJ SAMrc>:s. "S^p c'cpi'TinMO-. H<1 iiuipirjf raueflDd. 

I'fir iquirh action Ic-ll uh £|>oilL yanmplf. J. c. Titld & 

San^ haPi'i'HUil t, ThrMia Ilk., birrvi, Y-ltlB, ChiuDjOi. ITP. 



W jLh (Jk LrJ^TT JiJTk 1 . EJ^P^b d\liP~niV 

i COYNE ELECTEUCAL A<^HOOL 
t 560 B. PPuINn St., ChlPASLo, IIU 
■ Send T 115 |Ik biH ^voilurac NEW EDFITON 
I Co 7 lie ElBeiTL-cTil and EhUEoi ttefereaee Eary- 
J cl<spri3IPU po<itpi»id. WlLbLci 7 ilQiyH nft^r lec-edT- 
I Lng the bdbkiL I'LlriUtcr ivturti tlbem of Oeild 
I you $1.^5 and ttieo t'l a moaih uatiL tbe EoIaL 
I price: oE flJ+95 to, paid. 



BRUSH PLATING OUTFITS 



WELDERS WANTED.'' 



ELECTRICITY.^^. 

BIG WAR WORK FIELD-BIG FUTURE ! 



Greer Shop Training 

2017 SOUTH WABASH AVENUE, CHICAGO 



NAME 

ADDRESS. 

CITY 



.STATE. . 



OCCUPATION AGE . 



I^A1#P H Snxid cBah prhee, I13.5S. With order! 

l^^irEi A 1^ preferred^ aav* fLU, Sanuc | 



u: 



7-dny tree trial and veturn prirllei^e. 



fer auloparLi, rallecferi, fduteti, bicycle i, 

N& tanfci 



GUrtMETAL CO.^ 



neteiiary. Ri« pArlkjlori. * 

AVE. M. DECATUR. ILLINOIS 



SIGNS 

AMO 

SHOWCaRDS 



EASILYan»EXPERTLY 

PAtNm-'-’ LETTER PATTERNS 



FtAHN 

II 'I .I--. 






CrtlCALiUj lULm 



46A 



POPULAR MECHANICS 






out! MACHINE SHOP TRAINING COURSE 

'“MACHINISTS 

and Hioso who wail lo know machine shoji practice 
WAR WORKERS...TRAINEES...MEN & WONER 



mn non voui Now, for 

thfl tihfl wnrld of nw* 

chlntFy Js ^hnncTP^ntriit^'d Into fl 
conniklff'lii’, ;3-Vi,ilitiirio It Lfli 

vi.Lni|,y lUKifjniULFy fuT |l|| iMctc^ULn- 

Iflti. Jt If JiLimi a Tr-pininji Cnnur^ 

lof tlfjnHuip-riL TKha Bra c^miiiLo^A'd 
Of Jiah-k j^nod pjy in ^4achiiui 

fjbop W^rJfr 

Tfetl* Bis fl-Voluw* MOPEll?l flrifl}» TTf^INT^CG rows* Oia 

nt-uflft of 4.h4Ua4indD mf MBi^liiitkEB anti ;iIdo tliOA^ who wnnt !□ knaw 
kikBcblTHf shop pnciUcc. Thvrs's mhur of Iriiinlnff slniLlLir lo ibid 

nciW pr^E^niJlill-rpn, lu ijilir knepwJimLR'Ci Thin Cuuri}« in iilE.E;rLy diJfRTtnl.. acsin'd 
la WAiT-rimt dcmaiulL It hiin bean jilanived nrd tawlrd an that any uriutt, 
rr-BCJLT-dliCJB i>F u(^4i+ uan nyickiy li'am |ba fundjuncnLulii of Jltni'lLin^ 

Work and aloa hvchp b1iti£UiRiE. uC ILq EU!vrifd,i laAitLoIiju^ jiii, mtHiJcmhcnl epera- 
iJunai druJ'Einjt' -undi lovL warL. 




(HKK THESE AMAZIHC CONTENTS 

PoriiPiF Uvi Qn{y 
(HHntirr^^a of uct 

JicTr l^irrj ATff-cr af fimifrti Hrpnrt.J 
MAtHlPdC TOOLS COJV1 PL ETE LT OE> 
icRTPEP An it FUL.tr deuon^ 
STRAITEB. 

MCASUHEMEhlTS AND DADES. 

OHILL PRESS OP€RATIOFtS. 

LATHE DPEnATtdNS. 

MILL I HO H AC HINES— ALL TYPES. 
SHAPER AMD PLANER SET- U PS i J OBS. 
PLAIN AND UNIVERSAl- ORINbERK. 
BLDEPRINT REAOIhrO £ DH/FTING. 
EXPERT MECRA-NIO^WHAT HE 
MUhT MLNnkiV. 

WkAt IN-DUSTPY EXPECTS OFVdu. 

H nw TO LAY OUT UOL ES F OR p B I LL | IWJJ. 
Sknp PJEOJEOT^^L^TDOT 
FABRICATrCN. 

TB.BCR TABLES L ODRiNO TAPCb: 
HOLTS. 

LATHi CLiTTPlMlh TOOLS 5l DniNOTNG, 
TRREAO CuITkHdS ON A LATHE. 
DRILL JICS, llPAtOf and FEEDS. 
J*ivai3urTioN milling— fjxtlirc 

DESIGN. 

^TANDHPO and open-side planebs. 

VERhMEH C4LIPEft ANb DE PTh QA 
AMERICAN STANDAJcb rvin-tiiiME 
TAPK NS. 

Chamfering, croovino. Khruni_iNa. 

EXAiAPLE OF GRTHOCRAPHIC 
PHcJECTiaiT. 

Shop terhs & abbreviations, 

BLUEI>-RINT LETTER INQ; THREAD 
SYMBOLS. 

LAThfc CytTiNO SPTEDS. 

OhiHUINO wheel RECOMn 
MENDATIOMS. 

MaCHININQ V-BLOCK PHaM SQUARES. 
SHAPIHO A cVLiNd<En iHEAa. 

DRILL TRoudl'Es nNq irmEDiRS. 
NOTATIONS FDA MACHINE 
Open Af iokS. 

JiuTldri'du c/ 

I - ^ 

cSalnn lunuirmi lt 

NATIONAL SCHOOLS 

CofiFixiHp I 



HUNDHEOS 0 F DtUWlNOS - D IftCRAM^ HtOM RIGHT OUT OF NATIONAL'S SHO PS 



— Written in eflF?-to-GTidi?rstjiTid lan- 

iruaifR by prB.ctii^nl B3i£»|> itLk|.rtie|u>r4, 

— rrofiifle with |llH»trRtT«nB, dift^jranrar 
cbarlB and valuAbli^ tiiblijS, 

“■Eany-to-foll-nw ancl iinitontnTid, rc- 
Ifn-rrllviLS^ o£ yu-ur previous wurk, 

—All phnildTB of modCT-n maehEne ahunp 

workh recLUarlnir skill and precision. 

PRACTICAL TRAINIMG BT lEADlNG 
ICHDOL 

Fur y^RiB, Nstioblkl {iL-liaolii: ban trAlnpii 
IliubH4iDdn of TDcn, ninny nf whDUk Uk^- 

cu|iy kciiy pa pq.! thills Id uJI Ijjppb uf isdiuiLry.. 
N'utli^nal'D mcLbndiL £kf tmiDiAif lae-n hikwil 
upnn prjictkdl, uverydny rxpcricm'fi. 
PTvVrd by Lhn mni^filn^ Induittry. rdnlltriHiL 
ficlhrjujd ifl ihif u-lkEy retsldcnE i ill IrainJiiR In.- 
BtiiiJtion tlinL nlt^rp R-uc'h A COiniitc^le 
^IjKif'lliRB Rli-iiFi Trihpni-njt CGursc in bunk 
fi3rm, Id gut PfnmFkdfe, 



This trainlnf; at homa is camparable to 
fiqTTriikTncntkli liJnmL'^S "by 71*5111011 lid L 
sLudcnla, Naticnars stiopa and labova- 
(oriis in laoe AnireLcs arc ainons ttre 
best INiuippc^iJ In Amcrinn. Thl^ j-nati- 
tutLon b famous for its hieh Blandaifds 
rtf tmjnipe' II nd rnjnjTi an pnvvnljk- 
repulBiion for tcablunjr mcnhjktilckl 
Outef the experience in teach.- 
ine thousands of atuclekit^ hM curbo 
this aimplibcdp casy^lc^understand Ma- 
cbinisis' Couree. 'Every scvp. cver>‘ 
JEMBun, in bjABccl: upon practical metli- 
imiIBp tested and ife-lu^tad i^uicli; 

InEirTi j □ |£. 

ruLL SIZE, BE LUXE BOUND VOLUMES 

TTitse 3 RlMcniricent voluinee make a 
■vvnndei'fui additibTi to your IJh-rary, 
Free trial -glfer bebiw rcduirca no 
muney with order, ftlaii cuupcin tudni'. 
K^tart your Cuuriic vrlLhoTJC delay. 



SPiCIAI FREi CIFTS 
lof proinptii9*« 




7auxiU4RV DRAFTmCi LESS4K5 
atSO Ple“ll4n«ry- 0nd= 2 T«-ict* 

A .1 an Incmtl'-c- faicr ymi In act 
liiwnpciy and if-cil Lhaiw- vniJUMIrL't 
VL’Iikiiiiai AcLjiv, rift.f>r 1.-»| iiahli* 

|tn«iii-« i;;;krLH. If fwi mn^ ttiupnai km-' 

nnadlaE^Ljf, wv'']] frirr- yMi akjh.'itu[wi 1 y 
Trn>, hfc-vi-u ir4iiT^‘i--kiMit. iJinfili™: l,r^ 
MHi:-, p.iia| Q i>iniipl UlC EilAThT-Ukrt’A 

Dlctlvnary nf Icrreu. E-ti?.. aiu|i |wii 

INiirtki.il Riiuu M.w|]iaHiiaii|c-.N TiT!l", 

H.|iiph yrf\% wkl] ILi]d CBDC-jiLkiLL in ynur 
dnJTy vpark. 



fWWiaiHl IFH 








FREE EXAMINATION OFFER 



7«DAY FREE TR[AL aFFER 

J. A. ioSENKHAHE, pr#4l«Jar^t f Pn*i:a on \ 
TiaTiDNRL MNPOL*. Omjtl, t> VE'eniiy IM«lcPnaJ 
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tih arw'f', yriiir kiip r!-Vm.I''MF MikntUlX 

MAoriNK WlOP TK.^TMXr'; fOL-'RHk. WlChSai 1 
nffcar prMLTFinG ilie- L’numc- fand. marvcicnln 
IMnup C.iU f«i^ iiPtiikifianHrmaL I'll a^Liiu-r- raiuivi Eii« 

Khkpinaiii, 4cni| awwr ywjNl ll■■lllll■R4 nr If 
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CAM STOP 
IM A^R 

motionless 

TO SCOUT FOR 
SURFACING OF 
U- BOATS 



WELU ^ 
( PRINCE A LSeftr 
> MADE HtSTDRV, " 
TOO, WITH [TS 
NO -BITE mildness 
t. AND eETTER ^ 
TASTE M 



look! 

IT SOES 
STRAIGHT 

r UP eT^ 



yes _ 

' IT ASCENDS g 
VERTJCALLy AS M 

easily as IT ^ 

STAYS MOTIONLESS- 
THAT^ WHAT 
/ MAY MAKE 4 
THIS SHIP SO V 
l/ALDABLE FOR I 
k SUBMARINE J 
\ SPOTTING M 



EASY handling is 
A BIG feature of 
PRINCE ALBERT, TDO^ 
THE CRIMP CUT fWCKS 
RIGHT FOR FREE, ^ 
i EVEN DRAWING ) 



f ™AND FOR 

> easy rolling, 
RA, HUGS the 
PAPER „ SHAPES 
UP FAST AND 
FIRM/ 



i'll bet this is the 

FIRST TIME ANY PLANE 
OFF THE GROUND EVER 
PICKED UP A PACKAGE 
OF PRINCE ALBERT. 
WE'RE MAKING 
HlSTGRy 



«ou;i ntiivAct l»* 



OCMVU1TH <M /JH 

rKK^ nyi 

O' ^|H|CE AlJKflF \ 



flW WM 
^NO» AM 

st^n 



THE 
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LDclch«^d''$^ four-^ngine-d Consl-eU 
Saticrtp fait □! it iC- Vafit, 
i«ftible» fl great winged ihcrk 

^HE civilian aircraft 
^ \varning observer 
wore a puzzled frown as 
he reacts ed for the tele- 
phone. *'Ai my Flash!*’ he 
barked^ ^'One big four- 
motored plane bound 
cast. Looks like a shark 
with, a P-S8 wing and a 
triple tail, and is going 
like sixty! Not on my 
identification chart T’ 

The observer had spot- 
ted the first flight of 
Lockheed's big "Constel- 
lation*’ and his descrip^ 
Uon wag pretty accurate. 
The plane’s fuselage is 
cambered like an airfoil 
section, giving it a shai k- 
like appearance. Its 
d o w n^d i p p L n g nose 
caused Lockheed em- 
ployees to name it unef- 
liciaUy “Old Loop Snoot.*’ 
Among other advantagesj 



Milo Bufthcim, _L&ckhH od englN 
■nee ring leit pilnl, fartiH/arb^t 
hirni'vtf with the cockpil^ntraU 
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Ofie Engine ctm be and 

d new one inilnlEBd in 45 min- 

utei wirh th$-l4 nunecl^oni 

the cambered nose saves 
weight by reducing the 
length of the nose wheel 
assembly of its tricycle 
landing gear. 

Instead of being just 
one more large airplane,, 
the Constellation is actu- 
oily a small plane com-^ 
piued to the future sky 
giants that its design sug- 
gests. Transports of hun- 
dreds of tons gross weight 
are easier to anticipate 
now because the Constel- 
lation supplies the an- 
swers to a number of 
stumbling blocks that 
seemed characteristic of 
giant aii'craft. 

The new plane is faster 
than a Jap Zero fightei j 
though its weight is up in 
the range of the 82- ton 
B-19 bomber. It was de- 
signed to carry 55 pas- 
sengers and a crew of nine 
across the United States 
nonstop in nine hours. Its 
8,000 horsepower four- 
unit power plant con- 
sumes about one gallon of 
fuel per mile of travel, an 
economy that would al- 
low it to carry 60 passen- 
gers from New York to 
Los Angeles at less thaai 
railroad rates, provided it 
made a few fuel stops. 

Its normal nonstop 



flight range puts transpolar 
operations between the 
New and the Old World on 
a feasible basis, or, flying 
a Great Circle course^ it 
could bring Chicago closer 
to 5 ome parts of Europe 
than is New York. 

The big transport's star- 
tling performance results 
from its aerodynamic 
shape, which in turn is 
based on a number of 
things. The plane has no 
more drug than has the 
Lockheed 14^ a plane of 
about one-tenth the size 
and hnrs€?power. Its final 
shape was determined aft- 
er six months of wind tun- 
nel studies. For smooth- 
ness, the skin is all flush 
riveted or spot welded. 

The Constellation's 
wing is an enlargement 
of the P-38 “Ljightning"’ 
wing, and contains two 
sets of flaps. With all its 
flaps telescoped, the 
plane is stream lined for 
speed and distance. 
With its maneuvering 
flaps in operation it is 
fitted for rapid climbs 
out of short fields or for 
slow speed maneuver- 
ing. With its landing 
flaps extended it settles 

Lift norfaoflrd ryrfdar and tail 
graup. Below, building ^lin- 
driccil fuiel&g4 tbe unbin, 
prfissu riled for high Dltitvd«f 
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} n . at 



Inilqllmg qrt tngEno oi o cqmpkt« vnl*t ^ninu’i pt^p% no^i« tqwliqg 



into 3 it airport at reason- 
able automobile speedy. 

The plane is designed 
for optimum operation at 
20,000 feet and has an air 
conditioned pressurized 
cabin in which an air 
density of 8,000 feet is 
maintained. It can climb 
to 35,000 feet in case of 
need. Ordinary icing 
hazards are avoided by 
its *‘hot wingj” engine ex- 
haust gases being used to 
keep the temperature of 
the leading edge above 
the icing point. Funclion- 
ing of its complex hy- 
draulic control sysletn 
has been insured by tests 
for temperatures down to 
70 degrees below freez- 
ing, The pilot operates 
the big conti'ol suilaces 
with ease by means of hydraulic boostei's. 

The plane’s triple tail is designed to in- 
sure positive control under any conceiv- 
able engine emergency such as the failure 
of one or more power plants during take- 
off. The tail rises less than 19 feet off the 
ground^ as compared to the 27-foot height 
of the DC-4^ an advantage when the plane 
15 to be placed in a hangar. 



The plane can cruise at 25,000 feet on 
three engines or can maintain altitude at 
16,500 feet on two engines* 

It has an electrical fire detector system 
leading to 16 therniostat stations in each 
engine nacellej together with switches by 
which carbon dioxide fire extinguishers 
may be turned on in various pai'ts of each 
engine compartment. 



S«ctioiidl bresikdowii drawiiigt likfr iKii^ ^nabk WDrbjnBir to viiudtizB IhEii* work bflttBr thun blusprfnlt 




STABILlZEft 

NQ^E 



FLAPS 



HOJ^rZONTAL STABILIZER BfAM ^ l^QRIZOMTAL iTABILIZER 

CENTER ftkJODf It 

ILEVATOR AND 
TAIL OQNE FLAPS 



AJmAhlE SEtnONAI BREAKDOWN 



HOR1IONTA1 5TABILI2ER TIP / / 

INNER W^NG TRAPlrNO EPCf /oUTBOAfta RUDDIR 

\ LEADING EDGE / 



OUIBOABD VERUCAL 
STABILIZER 



TArL CONE 



WSf SECTION 



PASSENGER DOOR 
OUTER WING PANEL AILERON AND TAB 



INBOARD NACELLE 
POWER PLANT 

CREW DOOR 



QimEH WING TIP 



OUTfR WING PANEL 
AFTSKnON 



MAIN LANDING GEAR 



OUTBOARD NACaiE 
POWER flANT 

oureR WING pANa leading edge 
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Abave^ cempIftfTng iniloll^ti&n cf of fh« dolibTo landing 
TIid iTieycIa g#ar of lhi big i-bip it nlractnble. B-irlaw, 
One of l-ho oirpInnAt «v*r builtp thfr Canirfrllalion liet 

a law profile which permilt if to trtfor hoa 90 rt •coitiforta bly 




As n final saft?ty measure, na- 
C&Ues and cowlings as-e of stainless 
steel so that an engine fire could 
burn for half an hour without se- 
riously hindering operations of 
the big ship. 

The big Wright engines may be 
serviced in flight and each may be 
unhooked from the wing and a 
new one installed in 45 minutes, 
There are four separate fuel sys- 
tems and four independent lubri- 
cating systems. 

The contours of the engine na- 
celles have been designed to avoid 
air compressibility shocks at high 
speeds. 

When designed^ the Constella- 
tion was intended as a luxury liner 
for use by T.W.A, This is the 
service it will enter after the wai-p 
but at present the first and suc- 
ceeding Constellations will be 
used as military transports. As 
such one of them could fly a light 
tank and its complement of troops 
and supplies across an ocean. The 
flight station, in the forward upper 
part of the fuselage, contains seats 
for the pilot, co-pilot^ flight engi- 
neer^ and radio operator. Behind 
a bulkhead are the navigator’s 
station and quarters for the crew. 
Aft of this is cargo space, then the 
main passenger compartment. 
Additional cargo space Is avail- 
able under the cabin floor. The 
accommodations include an inter- 
phone system that connects with 
the pilot j CO -pilots engineerj radio 
operator, navigator^ cabin en- 
trance door, at every engine na- 
celle, and at the external battery 
receptacle. 

To insui-e rapid productioii and 
to permit interchangeability in 
service^ all such parts as wing lipsp 
ailerons, wing flaps, tail surfaces, 
inner and outer wing panels, land- 
ing gear, and engine cowling are 
jig-builL Differences in left- and 
right-hand parts are kept to a 
minimum. 

The following parts are identi- 
cal and may be used either on the 
right or on the left side of the 
plane: engine mounts, exhaust 
collector rings* engine cowls and 
nacelle cowding, elevators^ land- 
ing wheels, brakes and retracting 
mechanisms^. 

Lockheed engineers are tooling 
up now to go into production on 
the Constellation on a large scale. 
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Smoke Generator Lays 



Screen to Hide Troops 






-:n 



Smoke said to be mark- 
edly similar to natural 
clouds and fog, and so 
dense and persistent that 
areas may be covered 
economically for long pe- 
riods, is produced by a 
mechanical smoke gener- 
ator developed by Dr. 
Irving Langmuir and 
Vincent Schaefer of the 
General Electric Re-. 
search La Poratory 
through the National De- 
fense Research Council 
for the Chemical Warfare 
Service of the Array. The 
generator is said to utilize 
liquid material more effi- 
ciently than in the past. 

Seeminglv flaudi of 

marked Ejr tiiflillor ta 
claudi or f4g« fiaur our 
fmH C-f ^eneratar 
1e hide mOvemtnU of lr»pt 




Navy Weather Room Treadmill Tests Men for Any Clime 

y 'y 

' jC^ Americans react to the fever heat cold of the far north, and^dw triey ran he 

^ ■ of tropical jungle and desert and the foriiiled against those climatesj are suh- 




ketpiraliOn Chf mfinnc on treodmill \t t44ted during warkout 
JUNE, 1943 



jects of research at the Naval Re- 
search LaboratorV | which has de- 
^^“vlsed a weather room that can 
$imulaie temperatui'e and humid- 
ity of any climate on eailJi. Men 
with full packs are tested on a 
b eadmiK in the weather room, to 
determine the effects of these ar- 
tificial climates on such vital func- 
tions as heal tbeat and respiration. 



Fewer Rail Passengers 
Set Travel Rc<;ot(J 

Though not as many mmvidual 
passengers rode railroads last year 
as in 1320, the record year for that 
figure, the number of railroad pas- 
sCnger-miles traveled in 1942 was 
the highest ever, TTiat was be- 
cause the average length of each 
passenger^s trip was 79 mileSp 
while in 1920 the patron*s ride av- 
eraged only 3S miles. In 1942, 

601.972.000 patrons rode a total of 
47,357^474,000 passenger-miles; in 
1920p 1,133,535,000 passengers 
were carried a total of only 43,- 

196.479.000 miles. Ttie average 
passenger ti ain in 1942 can'ied 122 
patrons, in 1920 only 85 persons. 




lOS^Foot Refinery Tower Spans Three Flatcars 




Three flatcan were required to accommodeile Ihil huge frcclTonaring lower, which weighed 474,010 poundi 




Bedded down far a ti'ip by rail of over to accommodate its 105 -foot length. The 
1,000 miles^ a huge fractionating towcr^ tower was manufactured in one piece by 
used in refining finished petroleum prod- the Wyatt Metal and Boiler Wojj^ and its 
uct$ from crude oil^ required three flat cars comp!^efi weight was 476,8^ pounds, 

Builditig^s Facade Is Shaped Like Flag of BraziUcm State 

Cur^^g^ke a banner 

w^hipped by the bree^, 
the windows of the Casas 
Perna mb ucanag, in“ ^a^ 
KaulQ^~^ra£iL represeiit 
the slripes of the flag 
the state of 5ao Paula. A 

state’s 
narrow' hori- 
zontal windows at one 
side, which let light and 
air into a stah and ele- 
vator halt ^Te almost 
circular, and represent 
the flagpole. The flagUke 
effect is heightened by 
shadows from the over-* 
hang of the window's. 



* 'Outdoors Icebox” 
Winter-Tests 



U S, Arms^, 



o? 



Window! form itrlpeS and lenl of BrAitiion iXU*^ fkig^ -nnit even ^agpole 



Nine hund^^ oi^cers 
and men of the ArAiy 
Ordnance Department 
spent a wartime winter 
at an ordnance proving 
ground in Manitoba^ 
Canada^ where tempera- 
tures often fall to SO de- 
grees below zero, to test, 
prove and develop every 
weapon used by Amer- 
icans fighting menjinder 

i'14: 



popular Wii^NidE 



k 









weather cotiditions as severe as 
are likely to be encountered any- 
where in the world. Refinement^ 
against cold-weather failure have 
been cheeked against tests in fac- 
tory cold rooms, and on occasion 
the actual field conditions brought 
out needs for changes not appar- 
ent in laboratory cold tests. 
Bombs, from the smallest to huge 
block-busters, were tested in the 
bitter cold, as were projectile 
fuses^ guns, tanks and other mo^ 
bile equipment. Stop watches 
timed the period needed to set up 
a battery* or get a convoy in mo- 
tion. In one instance, artillery 
that a year earlier failed to func- 
tion at prolonged zero exposure 
was made to operate faultlessly 
at 40 below. 



Glass Blanket Insulates Hut 
For Air Corps in Arctic 

Portable igloo- typ<^^elt^s^- 
£ulated with blankets of glass fiber 
are designed to keep TJ. S. airmen 
in the Arctic comfortable when 
the temperature falls to 40 or more 
degrees below zero. The arched 
roof and side walls consist of quilt- 
like sections supported by lami- 
nated wood ribs. The sections are 
composed of glass fiber insulatLon 



Welded Seams of Tank X-Rayed 



To Guard Against Flaws ^ 

J-? 







enclosed with cotton fabric treat- 
ed with a plastic material that 
makes it wateiproof and fire rO“ 
sistant. Floor is of plywood with 
a layer of fireproof insulation on 
the under side. 



Fite proof wall^ of 



ler 



X-tny*i eye delarmines if lank welds will Mpnd vp in l^oilllo 

Not even the massive steel plates that form an 
M-4 Anny tank can \vithhold secrets from the prob“ 
ing eye of a mil lion- volt X-ray machme used in 
the Ford River Rouge plant to check welded scams. 

“ X-ray photographs are 
made along the line of the 
weld to make sure it con- 
tains no hidden flaw that 
might show up as a weak- 
ness in time of battle. 
Metallurgists iestmg the 
welds work in teams, one 
of the men operating the 
controls of the giant 
X-ray machine while an- 
other holds a sensitized 
plate beneath the section 
of the lank which is to be 
photographed , 

CNinety-tw^o percent of 
all United States mail is 
carried by the raili"oads* 
the total in a year reach- 
ing S,800,000,{H)0 pounds, 
17,000*000 separate pieces 

of mail. 



roU up like hlunkel, peck eufily in plane 
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I ^VEKY new achievement in 
“J Americans phenomenal record 
of war production brings added 
evidence that the greatest single 
manufacturing factor in making 
the United States the arsenal of 
democracy is welding. 

No matter whether you read 
about ships launched in days in- 
stead of months^ gi’eot plants ris- 
ing where tall com stood ^ or mon- 
ster tanks completed on a virtual 
*Svhile-y ou-wait” basis^ you’ll 
find that ^veld^n6 made these feats 
possible. 

This was true when Hull 440 
became Liberty ship “Rol>ert E. 
Peary” in just 4 days, 15 hours and 
29 minutes at the Richmond ship- 
yard of Henry J. Kaiser, 

rt was true when an automotive 
producer tore Up an original 
schedule calling for biiildlng a 
tank plant and making Tank No. 1 
in nine months and did the whole 
job in 47 days. It has been true in 
countless other cases. 

Such accomplishments are 
sometimes credited to prefabrica- 
tlon — correct, as far as it goes. 
But pi efabrication is simply man- 
ufacturing in sections and tJien 
assembling the sections into a 
complete unit, and it"s a matter of 



SpectDf^ulorfy mOlhtd wtld^rs are litierallv ttirdiirtg rogfefftcr 
with fire Ih* vestelv tf>ot b^arfii* Arntricn^i bridge of tbipt fo 
tho flighting frenti. Abovo, woklin^ tht bottom Kyll plating of 
a 300-to4it froi^htor. bfliew, repairing a vel4ol't ftfonti fromo 
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industrial history that there was 
no Ibige scale prefabrication until 
welding had reached its present 
high state of efficiei^cyt making 
possible tlie welding of alJ com- 
in on base m&tais, most of the pre- 
CIO us and semi-precious metals, 
and many dissimilai’ rnetals, one 
to another. 

Welding has been called the 
backbone of war m^tnuiactiu ing. 
Certainly^ 750 merchant ships 
wouki not have been launched last 
year had not GOO of them been of 
tlie Lilserty an uU- welded 

eons true Li un^ 

A step-by-step story of welding 
in wartime may never be toid, so 
rapid has been its applications. 
Based on the accepted yardstick 

RigiK^F w&yii^g Q prtfabrjcaled ship part 
\hni will ItovbI mi3a& point of ofli- 
»mbly. Belcwj braiin^ mPfPr ccnnDd-pPnt 



of tonnage pro due lion of welding elec- 
trodes, the volnmeof welding has increased 
ovei’ 1^900 percent in the last few years. 

Not only has wielding cut dowm pi'oduc- 
tion Limo^ but it has i^esoltcd In two other 
major savings* The first is a saving in crit- 
ical fnaterioL This Ls possible because 
rivets, and the overlapping metal necessary 
in riveted const met ion, besides many 
whole castings and parts:, pre eliminated 
by welding, 

Arefylcne flanne melM m«lal like buH^r unaor a har 
hnife. Matlmg and ii principle of walding 
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"P&lit rOilgr'^ ifitlinitl- wvM*r lo ppprOdcIi iill ticfni of 

weWtfrg^iob* line* il nvolvei, till* nnd ddiu^-k* to 

The s^ond is a saving in dollar cost, bo- 
caase welding is faster, requires lesA ma- 
terial and because its application has been 
so sinriplified that nn complicated or lengthy 
training is necessary for most workers. 

The extent of these savings may be il- 
lusti-ated by several Mudies completed by 
the James F. Lincoln Are Welding Foun- 
dation following the conclusion of its re- 
cent program for stimulating the sdontific 
progresig o£ welding in which 40B awards 
totaling $200,000 were 
made to design c=:i’s and 
engineers for new weld- 
ing ideas and appUcat ions. 

Based on representa- 
tive entries in the a%vard 
progi'am, the following 
figures show the anm.ial 
savings possible by weld- 
ing- Total savings in cost, 

$1,525,000,000; total sav- 
ings in steel, 7,000,000 
tons; total savings in cost 
of steel, §27 1,000+000 
based on prices of 334 a 
ton for billets ami slabs, 
and $42 for plate; total 
savings in labor, 153,000,- 
000 man-hours. 



Many of these savings already 
are being accumpUshed, since nu- 
merous ideas which received 
awards in the Lincoln program al- 
ready have been adopted by war 
industries. 

Estimated savings in costs, cov- 
ering both time and material, 
made possible by arc welding 
alone range from 26 to SO percent 
in automotive products, 14 to 90 
pei-cent in railroad equipment, 37 
to 67 percent in water transporta- 
tion equipment, 36 to 45 percent in 
structural equipment, 7 to 44 per- 
ment in fumiture and fixtures, 10 
to 53 percent in containers, 15 to 
83 percent in functional machin- 
ery, and 25 to 69 percent in indus- 
trial machinery. 

The logical conclusion is that 
welding ^vill have a pronounced 
influence on postwar manufactur- 
ing. Many industries which, un- 
oer stress of war^ are using weld- 
ing for the first time, or are using 
it more extensively, wiE continue 
its expanded use in the highly 
competitive market that is sure to 
develop when the war is over, and 
when such sales requisites as ap- 
earance, price, utility and efficiency ^vnll 
e of primary importance. 

James F. Lincoln, in w^hosc honor the 
LincoIn“Arc Welding F oundat ion was es- 
tabbshed,~and head ot the L incol n Electri c 
Company of Cleveland makes these pre- 
ions, ^ 'based on welding's record so far:*' 
"1. The rivet will dlsappeai^ as a means 
of joining steel. 

"2. The forging and the malleable cast- 
ing will be used only sparingly. 



Cl bulky 



i 



Arc w«ldiri9 it uteJ to aiwoible 
gun lurrvt houtii fur U. S. 
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"'3. Steel and iron castings to tlie 
extent of 75 percent of what now 
ai'e being made will be replaced 
by welded steel/*^ 

Mr, Lijiccilii continues: 

"The commercial application of 
welding began duuing the last war 
and its progress since that time 
has been phenomenal. It re- 
mained, however, for this v'ar to 
force its application throughout 
practically all metal-working in- 
dustries, overcoming entrenched 
conservatism in many cases* 

"The now assured important 
place occupied by welding oilers 
an outstanding opportunity for the 
welding engineer after the war 
because it requires imagmation to 
redesign parts so that they can be 
most economically welded. To 
copy appearance of the 
previous structure obvi- 
ously is wrong. New ap- 
pearance, new design, 
new technique and new 
imagination will make the 
new products not only 
tremendously cheaper 
and more reliable but 
also more attractive/' 

New ways in which 
welding is being used to 
speed wartime produc- 
tion may presage what is 
to come with peace. 

Airplane propellers 
now are being welded for 
the first time. It has been 
found that money can be 
saved and construction 
simplified by welding 
manhole covers for 
bargee and boats, thus making 
them flush with the decks. Wood- 
en plates are being fastened to 
steel decks by using welded studs. 
Thermit welded frame construc- 
tion for joining cast stern-frame 
sections into complete sections in 
building ships increases speedy 
gives a more durable unit and 
makes unnecessary large, intid- 
cate castings with then' attendant 
manufacturing^ shipping and han- 
dling difficulties. 

Welding has also proved its war- 
time value in repairing bidken 
equipment of aU kinds, from agri- 
cultural implements to factory 
machinery* It has been found that 
by welding much equipment for- 
merly scrapped can bq reclaimed 
without requiring new parts. 

{Conii'iiriufed fg pgga 166) 






Overhead welding is Tedieui and 
exQcling, but hausawife (abaval 
will U^in^ nt-w ^liill 
on a plono plant prododicn line 

intensely hot eleclrie are fus- 
ing nnetal of a mnsslve pede&lol 
tandli down ihowert of ipar-kt 
in D founiain^like dliplny {left} 

Portable equipment parrnili 
walder tu work Cn prodvrlion 
|iH4 or bailie line. Fending a hand 
to keep Americans plemai flying 
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Two-Ton Clock Flashes the Score 
(? A — I nr* ni„_. Games 



winter, are foreseen by 
■ du^QnL chemi*iijs for 
housing after the war. 
Pencils or other sharps 
pointed objects may be 
pushed through such 
screens without damage, 
and preliminary tests 
show they stand Up weU 
even along the seashore, 
where salt spray rusts or 
corrodes metal rapidly* 
Nylon wire cloth, with 
which the company has 
been experimenting for 
some time, can be bent 
back and forth milhons of 
times witliout breaking. 



Visor Shields Head 
Of Ship Lookout 
From Weather 

Seamen on I?a kdut 
duty may be shielded 
from foul weather by a 
barrel-like visoi\ just 
p atented by Gilbert S. 
Macyaligh^ U nited states" 
JSfav^._ The head fits into' 
an opening at one side of 
the tube, and the opening 
itself fits snugly to the 
leokouTs body, providing 
a wcathcrlight closure 
irind. leaving both hands 
free. Telescope and phone 
equipment arc built in. 



belli and lirsni are controlled from board 

Weighing iwo tens, a combine tion elec- 
tric clack and scoreboard keeps an auto- 
matic lab of hockey and other games in 
the Chicai^o Stadium. The clock times play 
"and time-outs, records penalties, and tells 
the senr^f in flashing multicolored lights 
from eacii of its four faces which measure 
lU by 12 feet. It is suspended high uver the 
cenler of the stadium floor and is operated 
by one man. at the ccmtiol board. Sound 
effects include bells^ whistles and sirens. 
While designed for hockey and basketball, 
the timer can also be Used for boxing. 



Window Screens Made of Nylon 
Seen for P ost- W ar ^I^mes 

Nylon window screens, thBrcan bb pro- 
duced in any coloi\ will ntjl co^^ode^ will 
not permanently bulge il struck, and can 
even be rolled up like window shades in Viiar't buTTrl wifa« Voolcout'*! relawpa and ph<m« 
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As a limb is gi^afted on- 
to a tree, a new prow was 
fitted onto the tj^S. De^ 
stroyCT Blakeley al~Tlie 
Flu iaaeipma 

ToTeplace the bow blown 
off by an enemy subma'- 
rine in the Caribbean, 
After that attack the 
Blakeley was first fitted 
with a wooden bulkhead 
to keep out the sea, then, 
at a West Indies repair 
station^ a steel false bow 
was installed to serve un- 
til she could be given final 
repairs on the mainland. 
At the navy yai^d the bow 
of the decommissioned 
desti'oyer Taylor, a sister 
ship, was cut away to fit 
the damaged vessel and 
warped into place as 
neatly as two parts of a 
jigsaw puzzle. 



DQind^ed by tin 
pEddn Iha U. S. d««1tOydr 
Blakfrley made pert with 
a mpkathiU end wii« 

fined with a new **nute** 
formed by cutting away a 
hifw focHon frSin onOthvr 
veiiel oF the lame claii 



Hailed by the Kavy as its fastest fighter, 
the new V ought-Sik orsky carrier plane, 
,^he Corsair;_“i3 literaflFan engine with 



^ engine 

f wings find tail as^somhly. Its 2,n00-horse" 
1 power air-cfioled engine and the smallest 
Impossible fuselage for lhal size engine, help 
^ to give it a speed of more than 400 miles 



New 400-M,P.H, Carrier Plane Has Pint- Size Fus^age 

per hour. With the lavgcst^lropel^r^at 
can be used on a ship of this design, it 
climbs ^^upstairs^' in a hurry. The service 
ceiling of this single seatcr is 35,000 feet. 
To eliminate drag, its landing gear, tail 
wheel and arresting goal" are not only re- 
Lractable but fold within the streamlined 
body* Even the rivets are 
flush. The folding-type 
wings of gull design have 
a span of 41 feet and the 
plane is 33 feet long and 
16 feet high. Although 
the Corsair is large for a 
fighter, it is said to he 
highly maneuverable. 
Besides its home plant in 
Connecticut, the Corsair 
is being built in a Good- 
yeai’ plant at Aki'oh, (J. 



Wings oF gull design Crre 
dtil'ingiiiiliing fenture of 
ih* Novy'f powerful new 
figfirerx C&rt4<lrr wli^ 
tpeed ov^r 400 m.p.h. 
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U. S. Marine Cpf^js- 

Bosk cdFSth^nicBi and mock plofia 
drLIE out of the lha poralf^p- 

9f efrafnl Prt harnesa from lop of low- 
er ond i» coirght bjr hh ilropi with 
the efTdcl el an actual froE? 

At t«fl, g mfrmbtr gf the U- S- Me* 
ripe Corpi pepachule troops escetulei 
a lumhie to e^oid injury es he hlls 
the dirt after leapmp from tz plone 









IKi 350 Feel to fho floor 4t a Paromorine gels hti 
fint chsiTiCe to pul into practire hts knowlodg^ of 
mcneuvBrbg a 'thule m a jump from froining tower 



y 5gt, George E. Lord 

A DAUK ck'"^mbled 
from the pJatie ciicling 
high overhead and plum- 
meted earthward at a spme- 
chilling pace. A scattered 
crowd of men watched 
tenisely for a bui’st of white 
silk to break the fall. Sud- 
denly it came. The dangling 
figure snapped in a vcide arc, 
drift€^d and landed in the 
comer of the field in a heapj 
shaken but unhurt. 

To most of the onlookers 
it was just another para- 
chute jump. But to the 
jumper, L L Cq L C. E. Sh ep- 
ard^ Jr,j. it mar^dThe c'om- 
“plebon of a record that is a 
credit to the Marine Corps. 
The Co lone Ts was the 
10,000th jump without a fa- 
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^"Stond hy lo toil wjiV" h the ordar ai Col- 
tn%6[ Shvptircf Etepf 9ut f'Sr the pi:eci-d leap 



ages of 18 and 32, have completed 
recruit training, be athletic , well- 
proportioned 5 weigh from 135 to 19t> 
pounds and be between liO and 73 
inches in height. 

Tn addition, he must pass a physical 
exaininationT and a modified flight 
examination in visual acuity, binoc- 
ular vision, depth perception, flight 
car examination aiid equiliibrimn 
facilities. 

In liL$ L^-inch jumping boots, fly- 
ing helmet with chin sti’ap and his 
coverall jumping suit, the Parania- 
line recruit spends the first few 
weeks at the school getting into the 
pci’fect physical condition required 
lt> absorb a rough laiiding. To devel- 
op his leg muscles, he does everything 
(Continued to pog& 16^^ 



lality at the Marine Corps 
Parachute School at Camp 
Gillespie near San Diego, Cal- 
ifornian 3 nd a new series of 
safe juiTi]3s was s tailed imme- 
diately as Major T. M. Trotti^, 
executive ofTicefVTdlJo^ved' his 
commanding officer fmm the 
pbnc, 

Thus^ with the efficiency 
which marks every phase of 
thoir rigot\>us combat train- 
ing^ the Marine Corps has 
turiied the stunt of the dare- 
devil of yesterday into today's 
marvel of coordinated strik- 
ing power — the Pararriarine. 

Tough, rugged and highly 
trained, the Mm bie Parachute 
Trooper is the product of five 
weeks of one of the toughest 
training schedules known in 
the Corps. Every ParamEirine 
is a volunteer^ and require- 
ments ai’C stringent. He must 
be unmarried^ between the 



Li, Cel. C. E- Shepard, Jr., at lower 
^ nriDlc4 $ thp TP.DDOth juirt^p at 
ParamDTinfi schaol wilh-^ut n fclalil^y 
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(x *-/^ ^'^CceJ 

\ Wire Spirals m Plane Tire Pre^ 



___ Prevent Skidding 

Thousands of steel-wir^pir^^mprise 
the tread of airplane tires designed to pre- 
vent skidding on snow and icc^ in pr<xhjo- 
tion by Goodyear Tire & Rubier Coy i'ii& 
wire coils are strung on steel rods io he 
transferred Ln parallel tows to rubber mats. 
Mats ai'e then linked together with cement 
into a strip long enough to cover the sur- 
face of the tire carcass, and the carcass is 
next placed in a mold in the normal fash- 
ion, As the lire carcass is vulcanized, the 
thoiisands of wire coils become integral 
parts of the t^ea(^^ scarcely noticeable when 
the tire leaves the mold. 



WEr# ara vulcafiii«4 dir^ctlf 

lh« tri^d lo pr«v«fil ik-idding 



Jr 



Floating Litter Holds Ship Victim^s F^ce Above Water 

With a special litter for victims of the wav at .'^ea^ 

^ nr even unconscious men may be lowered into the water, to 
^ " await rescue. The litter, in two disioJntod soctionsj is strapped 
to the victim's back to provide support for his body in the 
water. Removed, he may be carried io it. A face guard holds 
^s head above water, while a life hell provides buoyancy. 

First aid kits may also be sti'apped to his body. With such 
an arrangement, wound- 
ed sailors or men in sick 
may be safely re- 
moved from a stricken 
vessel if the order comes 
to abandon ship. 

Uf« l»lt for 'b'U*lfnnrty^ 
fiic« mafk t-o hoia bii 
h«ad above water, and 
liHar itrapped la hii 
brsek make it poMibb 
far in Hu red mart lo 

flept unlil r«*ca«d 






Six'Gim M^sserschmitt Fighter-Bomber Has 36S-M,P.H. Top Speed 

has ^o^fied 



ltrftwDfle''f ilandard fighlar rnpdiflad lilto fleat hif-and-mn bombar 



one of its standby fighter 
plane modeIs^ the Mes- 
sersch mitt, into a twTn~ 
craft, called the 
edited with a 
, ^ of 365 miles an 

hour. The now model is a 
two-place job, and is ca- 
pable of acting either as a 
fighter or as a light bomb- 
cr^ presumably for hit-- 
and-run raids. Its arma- 
ment includes six guns, 
two of them being cannon 
in the nose and two ma- 
chine guns. 
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Dolls” Guide Cutter^ Save 






/c 



Metal 



Metal parts for wai‘ machines 
come in an endless vaiiety of 
shapes and sizes» most of them 
stamped out of light metal on 
flame-cut out of plate over one- 
quai'ter inch thicks Some of the 
parts for tiny motors or huge tur^ 
bines built at _General Eiectri_c 
in the~ihape ot sim~ 
triangles; some 
resemble stai^s, banjost or top hats. 

The problem, with metals scarce ^ 
is to cut as many as possible from 
a single sheet of metal. To achieve 
the maximum numhert planning 
men resort to ^'cutting paper 
dolls.” Paints are drawn to scale on 
ordinary paper ^ then cut out with 
a pair of scissors and reassembled, 
jigsaw fashion^, until the greatest 
possible number are nested on a 
form the size of the metal sheet or 
plate from which the actual ma- 
chine parts will be cut The jigsaw layout 
is then sent to the factory for ^idance in 
actual cutting. This pre-planning assui'es 



palt^rn loyour curimg of parr? frcim leait iRBlal 

a minimum of waste and a maximum num- 
ber of pai’ts^ saving precious material and 
at the same time speeding production. 





erver 



To make Mft buayant^ lie sleeves and Ibil behind back,, bultar collar, and blow inia ''bladdaF^'' lliiis farmed 



the waterproofed shirt from his 
a Navy air cadet is taught to fash- 
ion a life preserver that will keep him afloat 
several day$. The sleeves are knotted 
and thrown over the head, and the collar 



is buttoned. The tails are tied behind the 
cadet's back, and the shirt is inflated by 
blowing into it so that it becomes- a bladder 
which is buoyant enough to keep a siwim- 
mei's Iiead above water. 




Self 'Running Postwar Refrigerator to Have ElectricaHy Operate ^ 2 ^ 

Push-buttoTi control to dose, as well as li7ing waste heat from the condeiiser unit. 



open, the doors of post-war model refrig- 
erators was forecast to the Agiar-ican 
ciety of Rcfripcratiiig Engineers byjGlonn 
Multly Ql Spr ingfield^ O hio, who aEso fore- 
liiWK- IhaL Lh^ machines UMll'provide auto- 
matic defrostings zero chambers for frozen 
foods, automatically released ice cubes, 
and ice water from a faucet. It might even 
provide a warm, dry storage space by uti- 



In.s-tantly available ice cubes might be ob- 
tained by freezing them on separately re- 
f] igerated spots on or near the bottom of 
a water tank which I'ests on raised areas 
of the evaporator units. During idle peri- 
ods of the evaporator^ these disks would 
melt free and float upward to the top of 
the water* from where they could be 
scooped out T,vhcn desiped. 
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Abov^F N-ovy pK^to^raph^fi ‘^'ihoot the an- 
gles'" \n the Brnoklyn Hovy Vard, Belaw^ a 
hluc^Qflcel climbs the ^lotk of a wdrship 
to find c ventage poml t*? a eomero ihel 



GME of the most effective shooting now going 
on in this breathtaking war of action isn*t 
being done with guns at all. 

Ks being done with cameras gripped in the 
quick young hands of navy caniEramen. Cam- 
eras big and small, simple and complex^ operated 
’with icy accuracy by bluejacketcd, seagoing 
shulterbugs who can take a piece of flying shrap- 
nel or a bomb fragment along with u picture. 
Ciimeras focused by lads who can lay aside the 
black box and pick up machine gun controls 
’\\^hen things get loo hot — to plaster with bullets 
ihe Japs or Nazis they have just photographed. 
The camera has at htst become eui important 
implement of warfare at sea. And it has become 
an unexpectedly effective morale bujtdci\ too. 

"Jap Cruiser Blasted in Pacific Battle!” the 
headlines scream. Some v^ho scoff at all wai* 
claims scoff at this one. But not after the Navy 
Depai'tinerit releases the photograph.^ tn be 
flashed across the nation by wire trnnsinission. 
Each picture is worth a thousand words uf de- 
scription. Photos showing a heavy Japanese 
Ci^uiscr ’wallowing in fJames!, gun turrets twisted, 
plates buckled, catapults blown to bits, decks 
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shattered and stocks 
askew. Chalk «p a vic- 
tory lor our boys in 
blue! Even scoffers 
straighten theii- shoul- 
ders in pride at this ex- 
ample of American 
prowess. 

Tlie angle from which 
the photo was taken in- 
dicates it was shot from 
the air. This means 
some anonymous navy 
shutterbug probably 
took off from the deck 
of a distant carrier in the 
midst of a still- racing 
battle. Possibly he 
bra-ved the guns of 





T 



Am novn( cchcol of pliotography n ito- 
cJcTit shown how to aim ficricrl ■com era 







fhii famous $hol of Japaneie 
cPhiitar of the Mognmi ^laii woi cc-ugKl 
ty flying cameramon in Midway lad Hie 
U. a. ETai'F phott^fi 






■i, r •? 1 ' 






' 
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Pholog raphe rs of third Knvol 
DEitriel, New York Cily^ film - 
a plonfr fram auxiliary veiiiel 

zooming Jap Zeros- Cer- 
tainly he took a chance 
of a solitary death on a 
lonely expanse of tropi- 
cal sea. Yet he brought 
back a pictuie as perfect 
as he might have made 
back homo at a cozy 
church wedding. 

It turned out to be a 
morale stunt, but it was 
intended primarily as n 
routine record shot to be 
studied by naval experts 
for what they could learn 
as to the effect of gun- 
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Studerrti at 

naval air ^tatian 1«arn 

Iq fram a plant 



fil’e, aerial torpedoes and 
bombs on Japanese arm- 
ament. For the camera- 
man it was jiist another 
assignment to be covered 
by ono of the navy's new 
fighting photographers. 

Are our submarines 
sinking Japanese war- 
ships? They are^ and the 
navy photographer pro- 
duces proof in the form of 
the first action photo- 
graph ever known to have 
been taken through the 
periscope of a submarine, 
showing a Nipponese de- 
stioyer slipping to her 
grave beneath the ocean 
surface, enemy seamen 
scrambling in panic along 
tilted decks, silent guns 
pointing skyward like the 
fingers of doom. The pho- 
tographer who made this picture was a member 
of the American submarine crew, 

Aj'e we knocking ofT Japanese planes? The 
photographer brings back pictures showing 
three enemy aircraft simultaneously plunging 
into the sea at the end of streamers of smoke and 
fire. This photographer might have been the 
pilot of the observing plane as well as the shut^ 
iprhiig, for msiny nf them are doublt-duly iTicn. 

What were we fighting for in a Pacific Island 
battle aiea? An airfield? Well, the navy pho- 
tographer gets the picture of the field, showing 
x\]nerican planes on the ground — the best evi- 
dence that we captured it. Once more the photo 
is intended as a record shot^ helpful to military 
stralegials fai' from the battle scene. But it 
proves to liave morale value, too, 

Ai‘e we bombing Jap- 
anese military installa- 
tions in the Solomons? 
The navy photogi-apher^ 
deliver the goods again 
and cv^ri civilian arm- 
chair strategists can study 
the photographs in news- 
papers and magazines and 
pick out the bomb craters 
in an aiifieldp see the 
shattered docks, the 
blackened oil tanks, the 
blasted radio huts. 
Seagoing shutterbugs 
are bringing the naval 
war home to the people, 
recording our losses as 
well as our victories as in 
the case of the Pearl Kar- 



Suii's view af sinking 
an 4 se was firU war 

icena itiar Ihraugh a p«risCOpCI 
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bor photos and the series showing the 
sinking of the gallant aircrnit carrier 
Lexington, some of the most dramatic and 
ai'tistic and tragic photographs ever made. 

Navy photographers have caught tor- 
pedoed cargo ships as they sank in the 
Atlantic, snapped closeups of tanker 
crews lighting fires on their shelled ships,, 
have shown patrol boats exploding depth 
bombs on subtnarmeSp have pictured the 
rescue from the sea of crews whose ships 
were blasted from underneath thetn. 

Before a naval air attack on Wake Is- 
land, a Navy PBY patrol bomber can-ied 
negatives showing the Japanese installa- 
tions on the island to an aircraft carrier 
and diopped them on the flight deck. The 
negatives wore rnshed to the photograph- 
ic laboratory which has been installed on 
every cari'ier in the navy^ prints were 
made and from these prints, the plan of 
attack was made. 

When President Roosevelt made his se- 
cret trip to the nation's armament plants, 
two navy photographers were the only 
cameramen permitted to make photo- 
graphs. Their task^ a difficult one because 
of protocol complications in dealing with 
their superior officers, was well done, 

Tl^ese seagoing shutterbugs have given 
their lives and theii^ blood already in this 
war and are already building epic stories 
of their bra^^ery . When Commander JohrL 
Ford, who diiectedThe“Academy prize- 
winhihg picture “How Green Was My 
Valley” before joining the navy", took a 
machine gun bullet in an arm while lilm- 



Thdftfr TDvy or« lO pfrrilcut pvrdiit 

The CDmeraman wdi buiy in ihe Yorhtawn't loit hour 
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Fcji laiialely. ihy decision to 
expand photographic opera- 
tions was made a few months 
before we entered the war. 
When Lieu tenan ^C nnin^and er 
E. Joh ri J reserve oiftc4»r. 

wss called into sen' ice to take 
chai'se of this bc'ancii in Wash- 
ington, all of the releasable 
photographs the navy pos- 



Th4 cit i» M&«d far 

hiph-allLfi,jdQ Of l&Fig dirlPfitv 
Bvlaw, itydy^ng pholcgraphic mafi- 
pine; with aerial caniera el Pen^telea 



ing a Japanese attack on Mid- 
way from the exposed tower of 
a powerhouse ^ be went on turn- 
ing the movie camera until his 
job was finished. 

The navyt whicJi has never 
been overzealous in seeking 
publicity, stalled camera 
program as a method of mod- 
ernizing its internal operations. 
The morale angle, which has 
shown the nation the difficul- 
ties it has faced and the feats it 
has accomplished, especially in 
the Pacifici just grew “like 
Topsj%” as the fact- hungry na- 
tion applauded Its piclures. 

A Uulriiy«r neiti intn Efnebe lo pick up 
i^rmw P4 fUmBi-amOin tbcarAi thfr tragic 
dentil ttiD- aircrtafl rcirri#r Lchinglan 
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Evary etirrinr itt Own ■er^w of <HFnemni«n. Kim O irtovio mOrt OH iho "tilond" flEm* ihfl taktoff of o plene 







sessed w^i'e contained in five filing biases. 

During the last three prewar months, a 
program was rughed through under the 
direction of C antain T. Djit gin j=m H a 
group of officers in the Phot^rj&phic Sec- 
tion of the Bureau of Aeronautics. 

With exceptional vision, these trained 
photographic officers began to place cam- 
eras and cameramen on combat ships of all 
types. PrevLoiisly there 
had been photographic 
units only on the battle- 
ships^ aircraft carriers, 
and principal tenders ^ but 
it was early realised tliat 
a seven seas war could 
not be depicted photo- 
graphically by units that^ 
iis a rule, traveled togelli- 
er^ leaving a great many 
places and ships without 
either photographers or 
photogi’aphic equipment. 

Laboratories were set 
up in Naval Air Stations 
in the West Indies, Alas^ 
ka, Hawaii, Philippine 
Islands* Iceland, New-* 
foundland, Bermuda, Ca- 

Al d CpIifprrtiO rtawfiil oif *tp- 
tisn a vnilQT grind* dwpy from 
IK pEatfarm ineunted on o Iruck 



nal Zone, as well as the scores of Naval 
Air Stations and Naval Training Stations 
throughout the continental United States. 
Mobile units were added. 

photographic volume w^as stepped up 
until the Office of P ublic Relations alone 



handles about 1,000 photographs a^doy and 
this only a fraction of the navy's photo- 
graphic traffic. Most photography in the 



JUNE, 1043 



23 




ground^ CGllor^ lantern slid&s, 
slide films, portrait, wet plate 
negative^ dry plate negative^ 
transparencies, animation, 
photostats, stereopairs, re- 
versal process, multilith, lith- 
ograph, blue printing, brown 
printing, off-^sct. X-ray, infra- 
red, ultraviolet, and spark 
flash - stroboscopic. 

Photography is used in the 
navy not only to acquaint the 
public wnth what the navy is 
doing, but it is also used to 
record fleet maneuvers for 
tactical istudies, to capture the 
flight of projectiles, and their 
ability to penetrate armor 
plate, to make photographic 
records in color or medical 
research work, to provide 
progress recoi'ds of the con- 
istruction of ships and yards 
and docks, and even to record 
the movement of the stars for 
the Naval Observatory that 
gives all of us our official time. 

Compiling a day-by-day 
permanent record of tactics 
and training, photography is 
continually reaching new di- 
mensions. The camera — still 
and motion — records test 
flights and accurately shows 
mistakes and possibilities for 
improvement in the operation 
of navy planes. It is invalu- 
able in tactical work, allowing officers an 
opportunity to study in minute detail the 
actual operations of maneuvers and real 
engagements* In addition, photography 
long has been known for its value in re- 



Navy is still for its techni- 
cal services, and only a 
fiacUon of those photo- 
gi’aphs are either releas- 
able or of any interest (o 
the public as a whole. 

Photography is now used 
for training, publicity^ his- 
torical record, identifica- 
tion, entertainment, reprn- 
ductioii^ recruLUrig, msrip- 
ping, observation, spoiling, 
r econnai ssa nee, analysis, 
and phouiU'laiLgijiaUoii. 

Its technical uses include 
X-ray, high speed flash, microphotogra- 
phy, photomicrography, detection, gamma- 
ray, and cartography. 

These are the actual types of photngra- 
phy employed by the navy today: Aerial, 



Mif ^ujil till I pDiTillTig dvfFPTitSy $k)rw0rd, lh« UrS.S. Ycirlctown hai came to the end of iti cruiie 
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Jhh 5D-pew«r of Gtrmon rn<>lr«i with <Omerb DHbdimint for making: phologmpht bt griDl di»- 

leinc-ftr wPf cOnfiKal'«cf From a Japoneio eliefi in Hawaii efier Poort Harbor. Now b'l or watch for Japi 




connaiss&noe and it is rapidly becoming 
one of the most highly desired mediums for 
the training of personnel. Today U. S. 
Navy photographers are scattered all over 
the earthy compiling a day- by- day record 
of operations^ training and battle heroism. 

One interesting angle is the use of s low- 
motion movie cameras to solve some of the 
mysteries of the operations aboard aircraft 
Carriers, which are not only comparatively 
new^ as navies go, but include continuous 
innovations that increase efiieiency. Many 
of these operations, such as those dealing 
with the takeoff and landing of planes, oc- 
cur at a speed too high for the eye to reg- 
ister. The slow-motion camera, became 
the detective which ferreted out the me- 
chanical secrets. It is safe 
to say that the precision 
now attained in Navy 
carrier work could not 
have reached the highly 
efficient stage it now en- 
joys without benefit of 
these pictures- 

The photographers 
who operate these com- 
plicated motion picture 
Cameras have become so 
proficient in diagnosing 
tho qualities of an air- 
craft landing that it has 
become an axiom in aar- 
Tier operations that if a 
pilot, in making his ap- 



proach to a landing, sees the motion pic- 
tui'e operator start grinding out film, he 
had better prepai*e for a crash landing. 

Modern warfare has brought a radical 
change in photographic reconnaissance. 
Multiple cameras are now installed, for 
both vertical and oblique photography, in 
fast- moving fighter aircraft which are 
stripped of everything except gasoline and 
cameras and can outfly any other plane in 
the air. The pilot is usually the photogia- 
pher, Ilxposures desired are pre-set on the 
ground and the pilQt^ by remote control, 
takes the exposures with electrically oper- 
ated cameras. Altitudes flown are gener- 
ally 25,000 to 35,000 feet. 

(CdJiilnL^ed fo 



Dry mg aerial camera film in 
aularTiatic i^riert, Naval Sehaol 
ef Pliofagraphy, P^niacalo, Ftq. 
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Record Disk Made of Glass 
Saves Critical Material 



Kfcordin^ dhk mcid^ ^/ilh ^Iciu bof* H 

Recording disks for home or studio uio 
arc being manufactured of a transparent 
glass base^ developed to replace the con- 
ventional type of disk formerly made of 
materials now restricted because of the 
war. Manufactui'ers assert the gluss disks 
provide high-fidelity reproductionj and 
declare the smooth surface of the new disk 
provides the lowest “scratch leveL'"^ 



Pressure Clip Keeps Blade Flat 
Wliile It Is Being Hor 

Cutting edges of a stdety razor 

kept at a constant pressure against the 



Pr«s»-ut* iFfh -CO-rrodtd tirmirlfll Unm bcitHry po»t 



honing stone by a xnotal dip tapped around 
both ends of the stone and cui'ved to follow 
the curve of the stone itseif. To sharpen^ 
a blade is insert£}d endwise under the pres- 
aui e clip, held at the end by the thumb 
and forefinger^ and stroked back and forth 
in a straight line. The clip slides over the 
end of the honing stone to permit cleaning 
of the stone- 



* ^Pliers” Free Corroded Cables 
Frozen, to Battery Post ^ 

Badly coiToded battei’y^?d^fii^isfS ca^ be 

removed with a tool operated like a pair 

-^ijuaJ yha-s 




Clip k(«pt corttNiiit honing prftttun on rotor blads 
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of pliers. Pressure on the handles exerts 
power te lift any type of terminal sti'aight 
up. The tool is especially handy where 
battery posts ai*e not easily accessible for 
applying leverage by ordinary tools. 



Beverage Mixer Keeps Ice Apart 
And Pours UndilutedD^*^ 

When iced beverages are srSakeJrin a 
mixer and allowed to stands the last glass- 
ful to be poured often is so diluted by the 
melting ice that it is unpalatable. A shaker 
patented Charles T. Jacobs o^ 

Fl'ovidenee Township Jlnio n Hnnnt^ N -T ' 
"avutds"thls dltution ^ means of a parUBoTr 
in the mixer. Ingredients and ice are shak- 
en together^ but then the pavtition, or sep- 
tum, separates the ice from the beverage, 
permitting the ice to melt and keep the 
drink cool, but preventing dilution. 
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Ricochet Off Water to Hit Nazi 



HEIKKEL 5K.IMMING WAVES 



ANTIAlftC^AFT SH£11S 
RICOCHETING OFE 
^ WATER . 



BOUNCING SHRl.5 
HIT UNCER^DE OF PLANE 






BuHoti bounce all lh& seo (lop} to rip fuselage of a Naii plane; belowjldrcling rorpeda used by Geimanft 



Low-flying German bombers that attack 
ships in convoy arc met with a stream of 
tracer bullets that appear to come out of 
the sea. When a diving Heinkel or Junkers 
comes in skimming the white caps to avoid 
antiaircraft fire^ it is given a smprise re- 
ception by British gunners. Ocrlikon guns 
are so ranged that the shells ricochet off 
the %vater and strike up into fuselage and 
cockpit. An innovation used by the Ger- 
mans in their attacks on merchant vessels 



is the ''circling tin Torpedoes are 

dropped from a high altitude and set to 
travel in circles which become smaller and 
smaller- Great skill is required in the 
launching so they do not circle short or 
beyond the targets. The wind carries many 
of them miles away from the convoy. 



CTo produce enough gunpowder to fire a 
rifle buUetj about two ounces of alcohol are 
required- 
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\ X rHEN a Hollywood movie 
■ ^ director wants to inject 
a little humor in a picture he 
IS apt to phone th^ Tu'iford 
brothers- 

"Curley ” he may ^^how 
about a shot that shows a 
raven flying up to a majilel- 
piece, picking up a key and 
delivering it to a monkey on 
the ilocn", and then have the 
mnnkey unlock a cage full of 
chipmunks?" 

^^Sure/^ Curley Twiford re- 
sponds, "'Jimmie the Raven 
and Junior the Monkey can 
do an easy scene like that. 
And If you like^ I'll bring 
along a couple of de-odorlzed 
skunks to play around on the 
floor/^ 

Jinnnie the Raven seems al- 
most human when you watch 
him pick things up on com-' 
mand and place them where 
you wish. He puts a cigarette 
in your Inoulh^ combs yom- 
hall’ with a comb held in his 
beak, wears suits, and some- 
times is made up with ar- 
ranffements of feathers to re-- 
semhle an outlandish tropical 
bird. Junior the Monkey is 
just as clever. He carries ob- 
jects Eind gives thetn to you on 
command, rides other ani- 
niaLs^ and even helps train 
other aiumals for their motion 
picture parts. 

Alpdid'in O'F ihfi Ociy Lien Farm Ktop) 
wtn fraimed ic cn overhead co- 

blei the maviel. David Twiford'* 
monkey reochei for Frua 

in gScV4. Thread conlroli movemenlt 
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coTifidDnce imd i^ffcction of 
iJieLr animals as the first stop 
in gelling them to perform. 
Some animnLs can be li ained 
^ to do is wanted, others 

must be tricked into doing it 
by working on their natinal 
mstincts- 

For instance, they cui\ re- 
hearse a skunk oi’ fox to fol- 
low a certain path in front of 
die camera because those an- 
imals ai’e ereattires of habit. 
But they can’t Ij’sin a vulture 
to fly always in a desired di- 
rcetLotl in front of the camera. 
So the Twifoi-ds li'ick the vid- 
ture into doing what they 
want by placing another vul- 
ture out of camera range at 
the spot towai’d which they 
want the ‘'acting*^ vulture to 
fly, Natui^ally the bird in front 
of the camera iiies over to join 
its companion when it is re- 



A ikunk ii iTiad« hidp under ihpTr 
by ottmer^g it wElh artimol uoni 



Tiaining animal actors for 
the movies is one of the 
world’s oddest occupations. 
An animal man never knowSj 
when he gets a calk what neu^ 
stunt his animals arc to be 
asked to do. Sometimes days 
can be .^penl in rehearsal; 
othar times a trainer must ex- 
temporize a way to get an ani- 
mal to pej’foim at a moment’s 
notice, 

C u rjey and , Davi d Tivif niri,— 
10 specialize in "'motion pic- 
ture trained wild lifc’^ w-iU 
provide anytliing from buz- 
zards and bullfrogs to howl- 
ing wolves for the studios. 
They start out by winning the 



Cvrfey Twiferd r«h(^pr£ef FiIe 
wcif lo hawl m o vilenl 
by hund fur ihft sound 

iRo^TBariing a I w-^rily-psund Ea- 
gle la r^at oo truiner'i bare arm 
wJlhaMl- tpking a paund fl«fh 
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leased, giving the cameraman the 
exact shot he wanted. 

You can train a monkey to open 
a pneketbuok simply by letting 
him imitate the way you open a 
pocketbook, but you canH train an 
owl to face always in the direction, 
you wish, for pictui^e purposes^ 
Here again the Twi fords use a 
tidck to make the owl respond. 
Out of camera range they turn Oie 
breeze of an electric fan towai^d 
the owL Like most otlier hirdsi, 
tlie owl instinctively faces into the 
wind. 

Simple little things like that are 
often the basis of a difficult efTect. 



teochsng a squirrel I* held up 
ill ti-Bod and Ipil nt lino * 

whon nffilage cummond k givtn 



nmi* ihe an iattLlU 

t aelorr o cigQi'vlla 

litiiner Curlpy Tn^lford'? Hpa 



9 H^rtfro, muvin d&g Irain- 
riiH "Daisy" and hli Hve 
id pup4 awailifig th^k (ufr 
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when R.K.O. wa_s filming 
the People” the di- 

rector wanted to show 
that the human heroine 
had a catlike nature that 
animak mstincti^^ely rec- 
ognized. A sequence was 
planned in which the 
heroine enters a pet shop 
and at once all the ani- 
mals in the shop become 
excited and alarmed, 
quieting down at once as 
soon as the actress left 
again. How to get all the 
animals excited at just the 
right lime was a problem 
that was solved by plac- 
ing a duplicate set of ani- 
mals alongside the set, 
out of camera range. The 
oil- stage animals were in 
hooded cages and these 
hoods were removed and 
the animals were stirred 
up at tlie moment the 
heroine entered the shop. 
Naturally, the animals in 
h'ont of the camera re- 
acted too^ and they didn^t 
quiet down until the off- 
stage animals were hood- 
ed again at the time the 
actress left the shop. 

Most people who owm 
parrots are proud of their 
pets' vocabularies; yet 
David Twiford has a par- 
rot that has never talked, 
but is far more valuable 
than the average pet. 
This is because a talking 
paiTot is apt to speak out 
of turn while a sound pLc- 
tui’e is being made, an ex- 
pensive mistake that his 
mute bird never makes. 

Another of the Twiford 
feathered stars is Wilbur 
the Falcon^ who stays 
steady on youi‘ ai^m until 
you wish him to fly, and 
then takes off in the right 
dii ection. The geci-et here 
is that the bird flies off 
when you drop your arm 
a little, and he heads to- 
ward his box where he 
knows some food is wait- 
ing; Big eagles are more 
difficult to yet one 

is so tame that it will rest 
on an actor’s bare arm 
without digging its talons 
into the flestr. On location^ 




from RlnrUnf BroQ... B&rnum and Bai]^ 

Th«$e ratt were trained Is r-sll th^ir hoap, waltzing Oppa*rt« dirflctisni 



Chariot Gay with flf hit jnOvPi tioni walking toblei in playful msod 
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Raven, d&g and squirrel rehearse wkih Curley T^^rfard for a mevte icene 



small bells are tied under the eagle's wLngs 
50 that it may be located by the sound of 
the bells if it flies to some nearby trees in- 
stead of retuming to its cage. One spec- 
tacular picture showed a doscup of an 
eagle^ high in the air, carrying a lamb to 
its nest- The aerial shot was made from one 
of the Goodyear blimps while the eagle 
was flying aloxigsidcp holding a rubber 
lamb in its talons^ 

No studio likes to chance having one of 
its human stars hurt or bitten by animals^ 
SO the Twifords use gentle specimens. Even 



bees that the Twifords 
deliver to a studio won’t 
sting- Once a studio 
called for 10,000 big ants 
that were to crawl over 
an actor's face in a “bur- 
ied alive” sequence and 
the Twifords not only de- 
livered the ants on sched- 
ule but guaranteed that 
they wouIdn‘'t bite- It wrs 
a sure bet, because the 
honey they smeared over 
the actor^s face to attract 
the ants also kept the in- 
sects in a happy, stingless 
frame of mind. 

Aside fium the animal 
stars they own, the Twi- 
fords keep a list of other 
animals, birds^ and fisl-x 
owned by local people 
that they can rent for mo- 
tion picture work. When 
a studio calls for some wild animals that 
aren't on the list the Twifords usually can 
capture a few^ specimens. They know 
’where to go in the mountains for wild lynx, 
they kno’W what parts of the desert will 
yield kangaroo rats and snakes^ and they 
know where to hunt skunks, taking along 
blankets to capture them without scaring 
tlie skimk^s into releasing thcii- odor. Thtiy 
catch most small animals in box traps. Sea 
gulls are difficult birds to capture because 
they won’t enter a trap or cage. So when 
a dozen or so are needed as atmosphere in 
a marme picture. David Twiford makes up 
some special snares of sponge rubber that 



Still battle babiei, twQ 

han cub« an the Ooy Lian Farm 
gat en eurly tiart an rheir ca^ 
reer a* itari in Hollywaad fllmf 

Leaki liJte lhi» awl hai- devel- 
apod o bad cdIcI. Twifard it- 
feachi-ng the bird to pkh up a 
clorh rug while cameras ^rind 
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fasten over the hard part of the gulPs bill 
without haiming it, A permit from the 
state is. necessary before gulls can be taken 
and the birds must be returned to their 
place of capture and released, after they 
have done theii’ movie paiiis^ 

There are upwards of a do^en animal 
trainers who make their headquarters in 
HolIyT,voQd^ some of whom possess menag- 
eries of circus sis?e. Charles Gay of Gay*s 
Lion Farm can supply lions on demand. 
Most lions are too dangeraus to act with 
strangers, and too much time can’t be spent 
to train a Hon to perform a stunt that lasts 
just a few seconds on the screen. So the 
trainers take advantage of the lion^s dosii'c 
to return to his cage, when he finds himself 
in strange surroundings. When a director 
wants to show a rider leaping from his 
hoi^se in the nick of time to escape a lion 
that has sprung from a tree^ the scene is 
reheai'sed a couple of times with a dummy 
wooden horse. A runway of invisible wires 
is placed in the tree and the lioi/s cage is 
placed just beyond the dummy hoise, out 
of camera range. When the Uon is released 
in the invisible runway he naturally leaps 
down to die horse, using it as a stepping 
stone to reach his cage. When the scene is 
played for the camera the lion pays no at- 
tention tu the rider who has just leaped 
from the horse in obvious terror, but the 
effect on the screen is one of nip and tuck 
action. 

Some animal actors command high sal- 
aries, Daisy and her quintuplets, the dogs 
that appear in some of Hollywood’s com- 
edieSi are insured for $50,000. Actually, 
Daisy is a male but was given the feminine 
name by Baby Dumpling of comic strip and 
motion picture fame. Ronnie Renfro, ovvn- 
cr and trainer of the dogs, originally paid 
S3.00 for Daisy but since then she, or he, 
has become so valuable that Renfro was 
glad to pay $500 for a double for the dog. 
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Plastic Tube Insulates Wire 
And Carries Identity Tag 

Tcdioi^ sortifl^ 
of wires to make 
sure the proper 
one is attached to 
the proper termi- 
nal is avoided by 
marking identify- 
ing letters or 
numbers on ex- 
truded plastic 
tubing, which also 
serves as an insu- 
lator. The marking is said to be resistant 
to chemicals, water and oil. 
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Mouse Wmks Eye 

To Tell If Line Is Straight 

/7 ^ ^ 



Eivciric Iin»-mprb4r b»1ow r-BpIacvi Scih tools ah-ov« 

Draflsmen working on a lofting table 
may have to draw a straight line as long 
as the loft ii^olt As a guide, a length of 
piano wire is strung, and points marked 
by pencil along the wire ai-e Later connect- 
ed by di'awing along a straightedge. To 
locate the points without deflecting the 
wire, the old rnelhod ^vas to move a square 
against the wire^ peer through a magnify- 
ing glass to assure that tlie square just 
touched the wire, then mark the point. 
With a battery-powered ^'electric mouse" 
the points may be marked more quickly^ 
When the “mouse” is pushed against the 
wire a flexible whisker closes a circuit and 
lights a bulb. The “mouse*' is then slowly 
withdrawn until the lamp flickers, shoW“ 
ing that the guide wire is no longer pu.s-hed 
out of true. At Ihe spot where the light 
flickers, I he point is marked. 



Fiber Con-tamer Resists Vermin 

To replace metal cans as containers for 
garbage, refuse, ashes, fruits and vegeta- 
bles+ there is u gallon fibre receptacle 
which is water-resistant, verminproof and 
durably built. All seanrs are made WltLi 
heavy flat wire stitching to assure strength ^ 
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¥ ANDING a big Navy 
isn^t as easy as it 
seems simple %vhen you watch 
blimp float gi’Rcefully clown to llie 
laiKling mat. Aclimliy a smooth 
landing is a precise opei atlon that 
sometimes takes all tJie skill that 
the airship commander possesses. 
From fi dozen dilfeiont landing 
prucedureiS he most select the 
method best suited to the existing 
lemperalurcs, the spood and gost- 
iness o£ the wiiid^ and the present 
weight of his ship. 

By the time he reeeiv^es the ra- 
dio message that the landing party 
is ready for Iiirn he has aheady 
tested the ship^s weight by point- 
ing i\ into the wind and idling the 
engines. If the blimp is heavy it 
sinks; if it is li^ht it begins to as- 
cend, He pumps air into the for- 
ward or aft ba lionet to assure good 
elevator control, l&i-^ down, the 
retractable landing wheel, and 
slowly flies down to the landing 
cii'cle. 

Sometimes he lands the ship on 
its wheel and Ui:xies up to the flag- 
man: other thnes he '‘flands^' Lti the ' 
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air above the landing 
party and drops the long 
handling lines. Then, 
after the ground crew 
has slowed him down 
and steadied him into the 
wind, he uses his engines 
to fly down to the ground. 
Constantly he is on the 
alert. Hot ah' above a 
brown field over which 
he must approach may 
cause him to '‘fall 
through.” If the helium 
in the gns bag is hotter 
than the air at t h e 
ground, the airship may 
try to rise out of the 
hands of the ground 
crew after it has landed, 
A strong gust of wind 
may tiu n the ship^s nose 
up or to one side at the 
last moment. The airship 
commander knows what 
to do in any case. 

Airship operation is far 
beyond the stage of fair 
weather trials today. 
Thanks to lighter-than- 
air rcscai'ch that has 
been quietly going for- 
ward during the last 
decade, the nonrigid air- 
ships that the Wavy is 
using on coast patrol are 
sturdy x-^essels of the air 
that can do their job in 
almost any kind of 
weather. The blimps are 
our best antisubmarine 
weapon for the protec- 
tion of both coastal ship- 
ping end convoys. No 
convoy has been suc- 
cessfully attacked when 
provided with blimp 
protection. 

The airships can drop 
depth charges with un- 
belie vable accuracy. 
They can lie motionless 
in the air or descend to 
low altitude to study 
suspicious objecU at lei- 
sui'e. TIvey can rendez- 
vous surface craft or 
shore -based airplanes to 
the spot they are hover- 
ing over. 

Some features of light- 
er -ihan- air operation 
seem strange to those 
who arc more f am ilia r 
with ak'planes* An air- 




Ons important membor af the blimp't or crew 

navigator^ s-een abov& at he leans from car window to take drift tight 



ln> ihe transfiarem plaitie nose of the car -sits the homhordiBrj his 
glasses treinsd on ihi Bskintf him ata the pilot and co-pilDl 
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lough enough fa rkde ql^I a la»K ilormr lh«l4 »hipi 
nrfr checkid iharaugkly hy fiurtgpr Crewt offer evfliry tour 
of dufy, Abave^ man on mobile Inddir impact Ihe rigging 



On om of ihe blimp ionding fferds Ihot dol our ^oaili 
Hie ground Crew bundles lines slowing a big gas hog lo 
a tfo-p. The ships come righi fa eorlh on londing wheel 



ship may have a dead weight of 
many tons and yet its lifting gas 
may balance it so delicately in 5ie 
atmosphere that one man can push 
it up oIT the ground. Then the pi- 
lot can speed up his engines and 
fly off* But usually such a heavy 
load is placed on board that it is 
heavier fhan air and it must be 
flown off the ground. That is, 
when the airship commander has 
a heavy load he taxics his aLkrship 
across the landing mat at full 
speed and finally chmbs off the 
ground exactly like an aii plane. 
This maneuver allows the blimp 
to get up into the air with a heav- 
ier load of fuel and armament 
than it could lift otherwise. Dur- 
ing the takeoff the pilot m.ust ap- 
ply down elevator to prevent the 
offset thrust of the propellers be- 
low the bag from tipping the nose 
up at such an angle that the tail 
would st]'ike the ground. 

Operations in the air have oom- 
plications that an aiiplane pilot 
never encounters. Sometimes the 
airship commander flies up into a 
stratum of air that is hotter than 
is the air at the ground, In effect 
this makes the ship heavier until 
its gas can heat up and exp^nd^ 
and the commander must apply 
more speed and ele\^ator control 
to maintain bis altitude. Again, if 
his ship is heavily loaded he may 
have to trim his elevators down- 
ward to maintain level flight. If 
his ship is light this same maneu- 
ver would turn his nose lowtud 
the gi'ound. 

An airship looks steady in the 
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air yet it is not an easy aircraft to 
fly. The pilot is constantly at 
work, relying on his sense of feel 
to anticipate the effects of each, 
gust in order to meet it with Lhe 
controls. He has no automatic 
pilot to help him. Flying under a 
cloud often reduces buoyancy for 
the time. Meanwhile, the ship 
gradually becomes increasingly 
light due to reduction of its fuel 
load. Even a change of humidity 
is reflected in the way the ship 
handles and flies. Whenever the 
airship encounters a new temper- 
ature area there is for a time a 
difference between the outside 
temperature and the tempera tut^ 
of the gaS| and the "'superheat” 
thus created causes more T\'ork 
for the pilot 

The men who go out on anti- 
submarine patrol get little pleas- 
ure crumng„ Even in quiet 
weather Lhe job is an exhausting 
one. Storms and gusty \^■eathcr 
are not hazaidous but the crew 
gets tossed around under the 
sw'aying bag. Riding in the car in 
rough air is almost as bad, they 
say^ as riding a destroyer through 
heavy seas. Rain does not deter 
operations though it adds weight 
to the bag. Snow or ice result \n 
increased load and the blimp must, 
release ballast to compensate for 
the weight. Our Navy blimps can 
and do operate in ^veath- 
er of zero visibility in 
which heavier- than - air 
craft are usually ground- 
ed. They have been 
known to take off in 
dense fogs without mis- 
hap. On occasion when 
their station is fogged in 
they have found their 
way home by flying right 
along above a highway, 
turning off Bt the right 
intersection to I’each the 
field, and dropping the 
handling lines to an al- 
most invisible crew below. 

Our modern blimps of 
the "K” type ore several 
times the size of the fa- 
miliar Goodyear lighter- 
than-aii- ships that have 
been in operation for 
years. The ''K" ships 
carry a crew of seven or 
eight men^ not all of 
\r'hom may be on watch 
at the same time. Inside 



High abeve lhe Eub-infeileil Allctnficj^ a blimp 

car confttanlly keor lhe with their for the tell-tale 

pliuno fl |[ierl&CO|i4 the stiaaow of a (uhntergod U-heat 



Pc rloh 1 4 maat i n g m ei s- 1 4 
ficivi? rncidD the blimp in- 
depend'eni of Ihs home 
hangar. H&ta a ihip 
]$ jnci&rc-d fQF ihs ni-ght 
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Abev#, Ct niE-clianK '’'wbIIce tba p^ank^'-^-ci cBlwtillc thol drops 
ti^cm rliv wall of the blimp c«ip far lervlcin^ ■ngine in flight. 
Bibwp vailort at the top of a 4nooriii>g| mail mcihe the ihip fust 




the lightweight car are 
hunks, a galley, and other 
conveniences for the crew 
members. 

One favorite joke in the 
lighter- thaii-air service 
is about an early blimp 
eouimandcr who took an 
ail-plane pilot up for a 
ride. The commander 
climbed his blimp up 
sharply away from the 
held and then, with only 
a few hundred feet of al- 
titude under him, cut off 
his engines. The airplane 
pilot froze while he wait- 
^ for the inevitable and 
disastrous spin, until he 
realized that the gas bag 
above him was holding 
them safely in the aii-. 

Blimps can ride out 
heavy storms on the 
ground as well as in the 
air. With the nose at- 
tached to the top of a 
sturdy triangular moor- 
ing mast they weather- 
vane behind the mast, 
riding back and forth on 
the landing wheel. Be- 
fore the present strong 
masts Were adopted a 
blimp pilot Sometimes 
'*flew” his ship at the 
mast during a bad viund- 
stoi-m. Though actually 
on the ground, he kept his 
pi-opellei's Spinning qt 
cruising speed to help 
lighten the sti-ain on the 
mast, just as the captain 
of a surface ship may 
steam ahead slowly dur- 
ing a bad stoi-m in an ex- 
posed anchorage, to re- 
duce the strain on his an- 
chors and prevent them 
from dragging. Today 
the Navy is completing a 
number of major bUmp 
stations on each coast 
and, in addition, is pro- 
viding additional auxil- 
iary landing areas where 
the blimps may refuel 
and take on relief crews. 

The airships are setting 
a remarkable recoi’d for 
safety, yet one of the un- 
solved mysteries of the 
War concerns two lighter- 
than-air men who took 
their small blimp out to 
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Ahow^F clampirg expaniicri votve an bcc1< 4f helium 
teink trurk |»Ki pb rci l-tif y to goiiing liiimp. Right, un- 

pmpm€-l«r man (wintf velocity) and flogmnn ttondl ol 
rkfl cefi1#r of iKs landing mnl at o blimp opproackc^ 

^ea one day last year on the weslerti sea 
fi'ontior. The ship ropoi’tod back tn its 
station by radio, then failed to answer ad- 
ditional calls. At vailous times it Wfis 
sif^hted by suidace craft and airplanes, 
sometnnes close to the watoi", soineljmes 
high in the air. 

Eventually it drifted ashore out of con- 
trol and came to rest on a street. There 
was no one on board ^ The bag was partly 
deflated but the car was unsoratched. All 
the geai' was in its normal place and the 
radio receiver was on and operating^ En- 
gino ignition switches were turned on 
though the engines had stopped. Even the 




Cl » 




hats of the two missing men were Ij'ing 
undi$tui'hed in a rack. There seems to be 
no reasonable explanation as to what could 
have happened and to this day an answer 
hasn't been f [Jtind, 






Boots Joined to Inflated Tubes Form Russian ^Body Boats' ^ 

Red Army, Nazis on the Russifln'^^^nt c^-*^ 



Wide stretches of %vator were no sure 
protection against forays by men of the 



covered^ because Soviet units equipped 
with ingenious ^*body 
boats'' might make a for- 
ay at any time. Sappers, 
especially, could ap- 
proach by stealth, and 
their presence might not 
be known until after they 
had set off their charges. 
The “'boats’^ consisted of 
WLiisi-high boots, at- 
tached to an inflated tube, 
and v'ere propelled by 
paddles about the size of 
a tabte-temiis racket. 



Red foldier Can ^^^y hll 
rifle or othor equipmont be* 
bind hark an inflated tuba 
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V.irgiT)ia officUik have wamt^d 
^]] ihiti the ccjinmon- 

weahh wi\l be a *'spc?ed trap'' as 
long 05 it is necessary to enforce 
ihe 35-inile-an-hoLir wartime 
speed limit, and the washing has 
teeth, in the shape of low- cost 
timing devices. Since "electric 
eyes'" were unavailable. Ihe Vir^ 
nia S tate P olice ,^ till j^ed ii device 
jdeveIope"J~¥ y the Eno FoundEition 
hi. Uni^rsity , costing only 

^ cents to make. With these, a 
trooper may time a speeding car 
and flash a warning to a "catch” car 
rest the violator. The detector is 
shaped box containing a min-or set to split 
a right angle. One detector is set at each 
end of a measurE^ zone (176 feet in Vir- 



Obittrvftp viewi. cur'i reflecllen tn each icope, and by ctack^ng 
4tt pregrfrit ockom mea«ur«d! diiUancft een dete-ro^in* iN t|i«^ 



In ai - 

an L- 



ginia), so that the observer can see tlie 
image of the vehicle as It passes each de- 
tector* Stopwatch in hand, the observer 
snaps the car’s elapsed time, and can tell its 
speed immediately from a prepared chait. 
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Navy’s Amphibian Sailplane Carries 12 Men and Their Equipment 



Answering the challenge of amphibious 
warfare such as the Japs unleash^ in the 



Southwest Pactfitf is^ new Navy develop- 
ment, a sailplane that is at home literally 
on land, on the sea, and 
in the air. The amphibi- 
ous glider^ unveiled at an 
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east coast naval aircraft 
factory, is capable of car- 
rying a dozen men^ fully 
eQLiipped. Boastmg a 72- 
foot wingspread., it is built 
of molded wood and oth- 
er noncritical materials, 
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Droftimem u»o ip^clul 
^^sceoters," or Lock he sd^ 
AkE-trafl picirti and roll 
ffTownd Ih^jir wofI( in Qdd 
( po&^s — dlwQ^E fhoeles-s 

flight, ijliciH slifl'wf lavr 
principal] (Knpef i-ought 
induitrioli desi-gn slu- 

dtiJhll Ell furtcfc]i7iontDl$ in 

rqcctipng fmithed deiion 

B « I Q irtipocli n.g b i r- 
plan? wing typo of roof 
for prefobricoled liomt. 
Modol of f^okihod sec- 
tion it in Iho background 



\ /OU feel pretty smug when 
* you Compare your pres- 
ent automobile or vacuum 
cleaner with earlier modebs in 
a museum, but do you think 
that even the most modern 
machines and gadgets are 
perfect? 

Of course not Two years or 
10 years from now the fhhigs 
\VQ use today will be badly {)ut 
of date. New models, beiter, 
simpler^ and inore artistic will 
be on the market. 

bnproving and redesigning 
the things we use at'e parts of 
the profession called indus- 
trial design. This doe.sn''t sim- 
ply mean dressing up a radio 
set-in a futuristic cabinet or 
''streamlining'' an alarm 
clock. Industrial designers 
try to create obiccts that are 
more efTicient in every w-ay. 

The fact is tiiat at times all 
of us arc industi'ial designers. 
Even such a simple thing as 
putting blocks under a table 
to raise it to a more efficient 
lieight is an example of the 
art. The war \vorkers ivlio 
suggest improvements for 
their loois or better w-ays to 
build airplaties ^Lt^e practicing 
induslrial design. Employees 
of Boeing Aircraft Company 
have received nearly SB^OO-O 
.for time- aiiA labor-saving 
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Dfri%ri cheang^t om ttf inor» UM. Th* pertpective tketdi 

iil^d in circrafl pt^nt, obi^v^r ''t "'Cr? eatily rc-od ihan bluepr'inl. 
Tho Ipbln-lvp eledriipl tiPpkmg vnri (belowj hot d ifiparula ovan 




Autortiebile buittpAf hal&w wm daiignad to abierb ai well oi defied 
the foKOfi pf a hlpw^ iHm$ ppott^ting ihe car ihelf in o colliiion 
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idoas, some ot which may b& 
patented. 

Industrial competition has 
reached a point at which man- 
ufacturers must constantly 
redesign their products to 
perform more service, do 
more things, or be desirable 
in ether ways. In the past a 
manufacturer called in his 
engineers to do the basic 
work, then consulted a spe- 
cialist in design to decide on 
the final appearance. Com- 
bining these two fields is the 
pui pose of a new school that 
is part of the California Insti- 
tute of Technology. Engineer- 
ing knowledge is required so 
that the students can work out 
the practical mechanical de- 
tails of the things they design. 
In most cases they budd mod- 
els of their creations, with 
drawings to show the techni- 
cal details. 

Students at Caltech'S indus- 
trial design section don’t start 
out by designing futuristic 
homes and automobiles. 
Whisk brooms or washing 
machines ai^e more dowm to 
earth. First they have to de- 
cide whether changes are de- 
sirable in the object they are 
studying and they learn this 
by using the thing they are 
studying. Under the dueclion 
of Antonin Heythum, chair- 
man of the section ^ one class 
had the problem of preparing 
an efficient plan for a kitchen. 
This commonplace subject 
was selected because it could 
have universal application 
and because many devices 
used in a kitchen could be 
improved. 

No one can create a better 
kitchen until he knows the 
details, of how' a kitchen is 
used. So the first thing on the 
program was to visit and 
study various types of kitch- 
ens including those in trailers 
and dining cars. Next, food 
supplies were purchased and 
properly stored on shelves 
and ill the refrigerator and 
cooler. A dinner was pre- 
pared, the table set^ dinner 
was served, dishes were 
washed and the kitchen 
cleaned. Details of all these 
actions were analyzed, then 
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a kitchen an’angement 
was designed that pre- 
vided for a minimum 
ofenorgy. This suggested 
a small room. Heights 
were &el&cted that climi^ 
nate unnecessary stoop- 
ing and stretching* Es- 
sential and most needed 
supplies were placed close 
to the working areas. 

The general kitchen 
layout was prepared as a 
class project, then indi- 
vidual students worked 
out details. The student 
in charge of refiigeration 
found that the average 
refrigerator could be of 
smaller size if space iivere 
provided for a cooler unit 
as well. He placed the twg 
units side by side, utiliz- 
ing tJie leakage of cold air 
from the refrigerator to keep the cooler 
space at low temperature. 

The student in charge of cupboards de- 
cided against storage areas that reach up 
to the ceiling or down to the floor- Upper 
and lower units were kept within comfort- 
able reach. Open cupboard dooi'S at head 
height are a hazard* so roller blinds of a 
smooth plastic material were provided in- 
stead. Plastic rods were substituted for the 
usual drawer handles* long enough so that 
any of them may be used as towel 
racks. A service table on wheels 
was designed for use in preparing 
and clearing the table, low enough 
so that it may be rolled out of the 
way under one of the kitchen table 
units when, not in use. 

The stove was designed as a ta- 
ble-top model with an oven that 
may be installed independently at 
a height that eliminates imncces- 
saiy stooping. The sink unit that 
seemed to be the most practical has 
two sections* one for washing 
dishes with the adjoining one for 
rinsing. For ease in dishwashing, 
a water-regulating device was de- 
sired that would allow simultane- 
ous conti-ol of volume and temper- 
ature, This was achieved by a vol- 
ume lever and mixing wheel com- 
hmation that may be operated by 
one hand. The faucet itself con- 
tains an elastic hose that can be 
pulled out so that the water may 
be directed at the dishes. Either a 



own ofFtc^ doik haii (Hilf tpOCvt urtefir IH wOrbins lurf^cv* 

steady stream or a spray may be obtained 
hy twisting the nos!zle. All the engineering 
details of these units ^vere worked out. 

Another example of how background is 
necessary when preparing a design was 
provided by a different problemn The ar- 
chitectural design, including plan and 
equipment, of a bookstore was desired. 
First the class visited several bookstores 
to absorb ideas that have proved practical 
and also to ask the proprietors for im- 



LigKrwetghl chtair hat lilting back reEl la 
adiuci aulatmilieall^ lo pas1ur« pf aitr«r 
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proveinents might have occuri'ed lo 
them. Then an arbitrary bcalloii wrs 
chosen p on one side of a cei’lain sti'cct in 
a certain community. Ti^affic flow, the 
class of trade, and shopping customs of 
the area had to be studied. Ordinances 
covering the use of the store area wore 
consulted. Not until then were the stu- 
dents really prepared for the problem. 

Other ideas that have been developed 
by the design section include a light- 
weight corner lavatoiy for air Unersp us- 
ing pushbutton controls for water. A door 
handle that unlocks the door ^vlien you 
push it down instead of twisting it \ras 
devised by one student, w'hile another 
developed an airplane wing tyi>c of roofi 
skin stressed, for use in building prefab- 
ricated homes. 

Students also have designed an auto- 
mobile bumper that protec Is the car by 
deflecting as well as absorbing the foi'cc 
of a blow. They have worked out the de- 



lamp^i ploilii: Upright n 

heakre-it lump iwingl down 



tails of an improved electric food warmer^ 
have studied various desirable shapes for 
glass pitchers and other utensils froni 
which liquids are pouredi and have cre- 
ated an inexpensive chair of modern de- 
sign with a padded back rest that auto- 
matically tilts itself to fit the contours of 
the person using it. Street light reflector 
shades that reflect all the light into the 
street area without shining into adjacent 
bedroom windows was another problem- 
One of the first problems that the de- 
sign section tackle<l was that of designing 
and building furniture for its own work- 
ing quarters. Ordinary drafting tables 
were too small and of the wrong height 
for the work, $0 better ones were created 
after working tests had been made. 

Wartime living has its effect on the 
curriculum and one -recent re$earch proj* 
ect had to do with studying suitable ce- 
ramic replacements for metallic objects. 
One result of this is an Improved design 
of ceramic gi’ate to take the place of the 
usual cast iron grate used in fireplaces. 
Sturdy enough to be practical and of a 
simple three-piece de- 
sign, the grate has a 
curved fire basket that 
may be tilted to throw 
maximum heat 
Of course, graduates of 
the school are not exp ect - 
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ed to "become leaders in every liind of de- 
sign. Each who enters the profession will 
specialize in some part of the held, yet the 
all-around instruction that they receive in 
school teaches them fundamentals that ap- 
ply to all fields. Their studies include 
courses in design techniques and design 
trends, shop practicej use of non metallic 
materials, materials and stresses, business 
economics, social and buying psychology ^ 
and cost analysis- To give them a wide 
grasp of all the problems of design ^ they 
ai-e asked to do research for such varied 
probJems as preparing displays that would 
popularize an adequately balanced diet 
within the limits of the food rationing plan^ 
and to design displays that pmmote the 
sale of war bonds. In some cases they pre- 
pare advertisements that would help “sell” 
the things they have designed. 

The old saying is that the w^orld is always 
looking for a better mouse trap. Now in- 
struction on how to go about designing a 
better mouse trap has been put on a sci- 
entific basis- 



Water-Cooled Motor for Bike 
Gives 70 Miles a Gallon 




With the core of an auto he^i‘'^nd an 

nutomobile oil pump. I^nEdd La verdiero 
of Wat en ^J M i-i ^ wai e r- r.t i an out- 
board motor for Ins'-fe^icyclc.. He ctaims si 
ppeed of ncaidy luil^s an hour and fuel 
cons unip lion of only ode gallon of gaso- 



line per 70 miles traveled. 



Outboard matar'i water jaelcel ti from an aula hiater 
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Baby Rides Like a Papoose 
While Mother Shops f a 

: b ' 



pouch $olv»i hu^sv thorrci^t for ihEi moibir 



Gasoline is rationed and baby buggies 
arc hal’d to got> but Jaco b Karro of Arling- 
ton, Va.j solved hig wTTe^s problem of car-' 
'7?tn^tiT^^aby while shopping by d evising 
a pack, carried by straps around his~\viie s 
shoulders, in which his baby son is carried 
in the traditional papuose style of Indian 
mothers. The pack leaves the wife's hands 
free to cany the gi^occrics, and the baby 
appears to enjoy the backwards ride. 



“Silent Fireman” for Warplane 
Borrowed From. Electric Iron _ ^ 



Wartime duty of a little metal disk 
might have conli oiled temperatuie in a 
housewife's electi’ic ii'on is the pi’otectinn 
of warplanes from fire. These disks are 
thermostats, about the size of a silver doU 
Iai‘^ being turned out by the thousands by 
\ Vestinghouse. When fire starts from 
b^lels, a leakirig gas tank, or overheated ^ 

enginen the high temperatiu’e moves the 
bi-metal disk sUghlly, closing an electric ^ 
circuit which causes a light to flash on 
■nilnt^c incti’inTSPin-l- hnni-d Al iiiunfiL h 



puik the appropriate lever to release fire 
quenching carbon dioxide. 
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Wheless^ Fortress shot down 
18 Zero fighters during that 
famed raid on Jap bases in 
the Philippines; nor luck in 
dozens of other raids in which 
the gunners of American 
bombers have fought off en- 
emy attache i‘S and enabled 
the pilots to bring their ships 
safely home. Insteadj ihese^ 
successes can be attributed 
to the ti^aining and courage 
of aerial sharpshooters- 
Let^s take a look at Uncle 
Sam's largest Army Air 
Forces Flexible Gunnery 



Th* gunfiir'l offl«e on « 
Flying Foiireu it always 
far byiinoH, r«a:dy 
1e dc^livBir 5O-^aEib<0r vnali- 
icigvK la Jap or 

Another "triager man" in 
the leil of ih* homfeer 
aifer& a doubli (tiag ¥a 
vbiting enurny fightBri 

Nereis an iittido laole at 
ene of the gunnerSr 
irtg haw hl-5 weapon r»- 
valvei lo fallow target. 
Nol1<P leiler-afTise phone 



MEN d td BIG 



TI 



'T just luck that Yan- 
ke^bombing planes are 
striking deep into enemy ter-- 
ritory on half a dozen fronts 
and returning safely to their 
bases, even when ui^escorted 
by fighter craft. 

Several factors are in- 
volved, such as the akill and 
resourcefulness of the pilots 
and the stui’dincss of those 
big ships. But much of the 
success of the Flying For- 
tresses when pitted against 
German Messcrschmitts and 
Japanese Zeros must be 
credited to the quick-think- 
ing, fast-shooting gunners 
aboard the bombers. 

Certainly, it wasn't luck 
that the gunners of Major 
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BOMBERS 

School in Florida and find why 
American flying g tinners ai’ii 
the woi ld's best, 

Hight at the start, we discov- 
er that the gunnery student is 
a liand-picked man in eveiy 
sense. No matter htjw he en- 
tered tho service, he becomes a 
gunner only by his own voli- 
li{)n — he must volunteer, 

At the gunnery schooL the 
Cuui'EC of training occupies five 
{Cenihnued io page ] 4B-) 



A dtiQ-diy $frepm of fire awaht ihfl fifigertip tou-ch of 
Ihii Hying gunner^ liaakin^ down of a Srowning 



SludenI gunner UbeflowJ mu it be oble to pul bis mH^hitie 
^un logother hfindfoldedr lo be ready for nigKl (igbling 
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Jeep Rides a Boat "Side Saddle” to Landing 






Straddling a smal^l bp^atr je«p it Ifrrrii-d atho^« an iit^nad In Sablh Pacific rn be bt«d for rocnnnoiticinc* 









C: 



In n new example of iU nigged vei satil- 
jty, the Army jeep has virtually gone am^- 
'lO phibian. For a recent landing on an isla nd 
‘^^'H^^^near New Caledonia, where it was subse- 
qItE?ivCly“ used for i-ecunnaijisancG, the jeep 
was ferried ashore on a boat not much big- 






ger than itself. Though longer than the 
boat^s beam, the jeep was neatly balanced 
on supports set across the gunwales. Ar^ 
rived at the beach, the mechanical ] 3 ck- 
of- all- trades was quickly unshippeci and 
sent oil ils scouting errand. 






Mechanical Fingers Can Clean a Chicken in 10 Seconds 



Even the pinfeathers are stripped 
from fowl by a meclianical picker, 
designed to faeSHtate the market- 
ing of poultry os a substitute for 
rationed meats. The anachinCi a re- 
\'olving drum with mcchajiLcal fin- 
gers, eliminates the time-consum- 
ing job of picking feathers by hand, 
and strips the birds clean in 10 sec- 
onds, at an estln^ated cost of 3 to 4 
cents a bU'd. 



R*A*F/s ^‘Ticklish** Bomb 



Joins War on 
Lifting a long-imposa 






secrecy, the Royal Air Force has 
disclosed its use of two devices that 
nieai^ headaches to Hitler and Ili- 
rohito — one^ a radio “eye'* that can 
spot an enemy vessel on the davk- 
nigm or in the thickest fog, the 
other a delayed-action bomb that 
explodes immediately if any at- 
tempt is made to remove it l^fore 
the time it is set to go off, Tlie radio 
location device cun detect the ap^- 
proach of planes or, inslalkd on 
v'arships, can discover the position 
of surfaced submarines or other 
vessels, and plot their cotirses. 



E¥*r pinFealhan nrt whirled envoy on picks rY revolving drum 
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Bombs Spun Like Potter’s Wheel Shapes 



By borrowing a tech- 
nique from the ancient skill 
of the pottcrp American in- 
dustry is stepping up its 
production of that most 
formidable of modern 
weapons^ the giant aerial 
bomb. Bomb 
"spun’’ in the 
Steel Com 



quickly shaped into the nose and 
main body of a bomb by a huge arm„ 
which swings into position to mold 
the revolving tube* Other machinesi 
by the same method, shape the tail 
portion of the bomb. Once shaped, 
they arc finished, threaded, fitted 
with welded carrying lugs, painted 
and shipped to loading plants on the 
next leg of a journey that will climate 
in a plunge from one of our big 
bombers toward an enemy target. 



bomb Cbiingi obovo It th<ipod ai a |noft*r'i 
sbapm a vdv». BoIow^ cerryjng lugi are weLdod to Ooiings 



One Man Installs 



Although the wheel as- 
sembly fqr a Flying. For- 
tress weighs a quarter 
ton, one man can readily 
install it on the hub of the 
landing gear because it 
roils into place on a dolly 
provided with clamps at 
each end to hold the 
wheel steady. The dolly 
is about the same height 
from the floor as the rack 
on which :!»uch wheels arc 
stored. Several dollies, 
mounted with wheels, are 
towed to the final assem- 
bly aiea at the Boeing 
plant, and left near the 
point of installation. A 
workman trundles each 
to its waiting hub. 



CHorses rest better — ac- 
tually use up fewer cal- 
ories — when standing 
than when lying down, 
metabolism tests show- 
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Excunienftitt Erowd the dsckt oF Ihe tlerr»wheehr "'€ 9 ( 1141 ^ Etigie." Few of fh-t picfurei^ue old pDEkeK remnirk 






By Roderick M. Grant 



from the rddmy, cdTnfottahle piifcolhoufe 
of a Union Snrge Uno tawhost the pU 
lot wntshfli ever hh string of bopgeE 



W AY back when Old Man River was 
a kid^ his was a very gay and roman- 
tic lifer Plantation melodies hung over the 
murky Mississippi as showboaii paddled 
up from New Orleans and palatiit side- 
whcclers floated the frontier gentry down 
to that capital of the valley. Traveling 
salesmen bringing calicoes and bonnets 
and fruits of the civilized Eiost rode the 



packets into every river landing. Black 
smoke and a whistle booming importantly 
raised the cry ^ ^Steamboat Vound the 
bend!” and farmers and merchants and 
darkies ambled down to watch the fabulous 
J. M, White sidle into tho dock, freighted 
with 5,000 bales of cotton. 

Old Man River is a gay blade no longer^ 
He has grown up and gone to w^ork. What 
the fancy little twin-screw tow- 
boats of 1943j ^vith their air 
Condi lioning and their purring 
Diesels, lack in glamor they 
make up in hard w'ork. 

Almost unnoticed in the tur 
moil of war* river and canal traJ 
fic in the United Slates 

climbed past the 100^900,000- 

mark. It had ah’eady grown to 
gigantic: stature before the war,, 
for in 1940 the Allegheny and 
Monongahela alone floated 33,-^ 
48S,641 tons of cargo and the 
Ohio 30 million more — their total 
matching the shipping of Suez 
and Panama canals combined. 
The premier river port, 
burgh, had risen to a place 
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Cnploin ’^'’Willipnq Ponit'^ ari'eingiihi 
plifiitfri to plan bfift di^fribuplion of bargiix 
Dravo Ccsrp. pnmo 



ond to New Yni'k alone in waler- 
bornc tonnage- Ugly^ ufispeclsic- 
ulai', squat barges with. I’ayendiis 
appetites foi' cargo ply up and 
down from Minneapolis and Pitts- 
burgh to tlie Gulf, from CoT-pus 
Christ! by intracoastal canals to 
Florida^ and up tlie protected wa- 
ter way. s liidden behind the coastal 
dunes from Miami to Ti-ontoiir 
Beside the barges^ an ocean 
freighter seems a puny tlting. 
From a hilltop along tlio scalloped 
Ohio you can watch a toy like lo^y- 
bont shouldering (towboats never 
tow) a 15,UCK>-lon '“train" of barges 
against the eun’cnt. Single barges 
run up to 280 feet long — ^iicarly 
the span of a football held. Welded 
lioppcr barges carry as much as 
IjOOO tons of coal, and Jleets of 
lankeis laden with G,000 to more 
than 9.000 barrels of gasoline and 
oil arc right now climbing the 
sLeps of the 0]uo to feed a fuel- 
hungry east, A towboat and its 
brood of barges sometimes 
stretches beyond 909 feet, a feat in 
power and navigation tliat T.voiild 
stagger the shoal -dodging pilots 
of Mark Twain^s gilded ei’a. 

One unpretentious but muscular 

N4I fee Iw-B '■‘mistiFig links'''^ *n. of wn- 

tcrwEiyt I hat tlr'cld itatei, 

a Socory'VntwLrm towboal 
with a big load of gaioliinfl for the €os1 
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towboat- — a $295,000 powei’house 
— not long ago shoved uphill to 
Pittsburgh a 3, 200,000 -gallon car- 
go of gasoline, equivalent to 320 
railway tank cars. 

A hundi’ed years ago the rivers 
of the great central valley were 
the arteries of a young natinn^ pul- 
sating with the floating “covered 
wagons*^ that brought life to the 
frontier™ Pulton’s CleiToont was 
only foul" years old when the first 
Ohio River steamer, the New Or- 
leans, was launched in 1811, But 
in those early decades ti-affic sol- 
dom moved upstream. Furs and 
cotton and other freight floated 
dowm on barges and rafts that 
were broken up for plank mg at 
New Orleans. Pilots steered them 
with poles. 

With the Civil Wai", the river 



Pr«war ti&'uv«ntK--a 3-dflclc automafaila -cur- 
rier. In one trip- VOID cari- wank $1^000^ 
OM were cn rriej^. ^ommerdgj &arge tines 
pl-oni; to resume this service pfl^rit|4 war 



3 



arteries began to “harden.” Pack- 
ets were sunk ami burned, rail- 
roads stT’ode w^est at quickening 
pacCj the pulse of \vaterway traf- 
fic slowed. By 1917 Old Man River 
could complain of almost total 
abandonment. Only a handful csf 
showboats and excursion steam- 
ers and a trickle of barge lines 
remained. 

Then Uncle Sam began taking 
an increasingly paternal interest 
in his ready-made water high- 
ways — pai'tly fur the sake of de- 
pendable internal freight chan- 
nels, partly for flood control. The 
Ohio that would alternately ^ill 
over and run ofi too dry for ship- 
ping was reformed by dams into 
a series of 46 navigable pools 
stepping down 429 feet from 
Pittsbiu’gh to Cai]‘o. The Kana- 
and other tributaries were 
similarly hai'nessed, U. S, Engi- 
neers iTOned out the wrinkles of 
the lower Mississippi by a series 
of cutoffs that shortened the route 
by 150 miles, a day's travel by 

L«ft, df«ppin>g Ikfl liina“ la lake 

vltw fforti 4»vhin<l fub- 
lowing hriBot -of 

"Anker L Chriily^^ in Chicaga livBv 
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barge. Channels were deepened^ 
charted and lined with targets and 
buoys which are tended by the 
Coast Guard- There are over 2^6013 
lights and 5^000 buoys to be shift- 
ed with every shift of the capri- 
cious riverbed. Just now the TVA 
is finishing construction of a navi- 
gation channel in the Tennessee 
River which will make it a nine- 
foot deep waterw^ay 650 miles 
from Paducah to the headwaters 
at KnoKville. Altogether the 
United States maintains around 
16,000 miles of navigable water- 
ways, 6,000 miles being deep chan- 
nels from Minneapolis and Chi- 
cago and Pittsburgh to the Gulf 
and from the Tckss sulphur and 
oil fields to Florida. Ice breakers 
can keep these main highways 
open throughout the year. 

There are two missing links in 
the system which ^ when complet- 
ed, w^ould permit a tow of barges 
to circle the eastern states by way 
of the intracoastal Gulf canals, 
across Florida, up the Atlantic 
canal to Trenton and New York^ 
by way of the New York canal 
system to the Great Lakes and 
Chicago, then down the Illinois 
and Mississippi to the starting 
point. These links are the cross- 
Florida canal recently authorized 
by Congressp and the Trenton^ 
New York canal still under con- 
sideration. When these are open, 
no submarine can touch a tow of 
oil from Texas to New York. 




Vitw ot t^wbsnll labeve ihowi how Kort noiile eneirrlfli pr»- 
pullers. B-ilsw^ foadin^ o C-^m martial Barg« Lina 3-d#ctt«r 




JUNE, 1943 



53 







Pilolhauifr 0f IHd "Ankqr I,, CHrii-ly'^ 
fra^i 1nl« dv^k 1^ ppi» und«r bridg«i 

Part OLI phgig 



On ihis botird Union Bargft_LiM» beepi Uoilt o>f flftet ol tavwbnc»N,i 
*S*e of fh lir loddi, and hange* awaiiing pi<bup Ot variout landings 

The war has pbycd unkind tricks on the 
barge lines. Formerly the bulk of the 
freight moved downstream—cotton, steel, 
grain from the upper Missi-ssippi- Upstream 
movement was light. War reversed this. 

Traffic to the ports dwindled, particulaidy 
manufactured steel products and export 
grain. Sulphur and petroleum is moving 
north in tremendous quantities. Instead of 
45 percent of the tonnage going noiih, now 
85 percent or more ti-avcls against the cuv^ 
rent, only 15 percent goes south. 

Barges and towboats aie in great de- 
mand. There are about 500 companies op- 
erating 5,000 barges and BOO towboats on 
Mississippi valley \vate]"ways. The 
government itself operates — usu- 
ally at a kiss— Iho Fedei al Barge 
Lines, witli about 25 towbesats and 
350 barges. Steel and coal and oil 
companies have their owm barge 
systems, Tlicrc are several big 
carriers, such as Union Barge 
Lines of Pittsburgh, which has a 
fleet of more than 120 barges with 
a capacity equal to 3,100 freight 
cars. Now' that the east has devel- 
oped its acute thirst for oil^ many 
hopper and covered barges are 
being converted into tankers to 
float oil to PitLsburgh for trans- 
shipment by rail eastward. In ad- 
dition some thousand tugs and 
towboats and barges are being 
built to haul 100,000 barrels of oil 
daily to the Atlantic seaboard. 



Among the victims of this 
sudden conversion for war 
w ere the bulk of a small fleet 
of triple^ decked automobile 
can-iers whose brief day of 
bliss was interrupted by the 
demise of the automobile 
business. Commercial Burge 
Lines of Evansville^ Ind.^ had 
stalled in 1935 to cai’ry 24 
automobiles on the roof of a 
Ioade<1 barge. Then super- 
structures were addedt and 
finally outrigger wings, until 
the barge — on top of its nor- 
my I cargo — could carry 190 
auLomobites. More barges 
were added, a towboat was 
built with a skyscraping pi- 
lot house whose floor was 24 
feet above the water level so 
the skipper could see over 
his sky scraping load of cai^s, 
and in one trip the tow 
pvished 1,030 automobiles — a 
million dollar cargo — plug a loaded fi’eight 
barge. The cars were loaded at Ohio river 
ports for Mi^ssippi and Gulf ports and for 
Guntersville, Ala.., Southernmost port on 
the Tennessee, Mo.st of those unique auto 
carriers aJ’e now oil tankers. Commercial 
Barge Lines has other work to do while 
awaiting the rebirth of the horseless buggy. 

Chiefly it is the coal traffic that gives 
Pittsburgh its preeminence in waterborne 
tonnage. Coal comes down the Mononga- 
hela and Allegheny to feed Pittsbut^gh steel 
furnaces; the Monongahela has the densest 
river traffic in the world, floating 25^617,604 

(CpnllnuDtl tD 
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Soviet *^Battleship of the Rails” Defies Enemy 












Soviel land batrlBiKtp,. wilh connen bri9.lllnn Kn lurrels oF armored can, hai t^yarlerB for trew find 



Russia’s contribution to aa-morod war- 
fare has included an impressive u&e of 
armoi^cd trainSf angular^ wheeled fortresses 
surmounted by gun turrets and sheathed 
in steel. Gun cars both precede and follow 
the Jocomotive, which is also steelclad^ 



even to protection for its driving mecha- 
nism. Self-contained, the armored train 
“Soviet Armenia/’ with funds col- 

le cted bv the peQDle~of thg ArmenT an Ke^ 
public^ is teirned the nearest thing 
battleship^’ that exists. 






Magnet Mounted on a ^Buggy^ Recovers Industrial Scrap _ 

doing the work of six men in gathering up 
scrap in the company's railroad yards. In 



Built from *‘odds and ends/’ a self-pow- 
cred magnetic scrap picker constructed by 
th e Timk en Roller Bearing Company^ is 



two hours it does the work tne six men 
required 24 hours to ac- 
complish. Mounted on an 
ingot buggy^ it is powered 
by a Hercules^ Ford V-3 
Diesel replacement en- 
gine that drives a 230- 
volt d.c. generator^ which 
in turn supplies power for 
the magnet and the elec- 
tric motor dj'ive. The 39- 
inch inagnet can hft 900 
pounds of heavy scrap or 
300 pounds of turnings 
per load^ and travels on a 
12 -foot boom. The scrap 
deposited in a box on 
front of the picker 
holds about 1,200 
pounds. 



Magnftik iorap pidcer built from oddt und andt doet work of fix m«n 



([After a million miles of 
service, inspection of the 
Union Pacific's stream- 
liner “City of Los An- 
geles” revealed the 
crankpins had worn down 
only ,O0l inch. 
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Life raft i& aulomotiicallly ejecled from lop of fu$frlag.i and 
inflated with carbon diOKl-dt at ptano hit! wbler. Below;, it 
taltoi abaul 30 tocondt 1o inirff vui gotoline Are ihia 'woy 
WaltcF Klrtfle * Co. phot<M 




AS kill&d a lot of people in the 
^ last gi'cat %var, but thks time it 
is being used to save lives of fight- 
ing men in the air, on the sea^ be- 
neath the waves and on the land. 

The gas which is playing the he- 
roic rote is carbon dioxide^ w?hich 
you exhale every time you breathe, 
which tickles your noge when you 
drink ^soda popp which makes eiri- 
ger ale f\zz and makes bi'ead rise. 
It is a by-product of fermentation. 
It is released from tlie air by com- 
bustion, It can be produced in your 
kitchen by dropping vinegar on 
baking soda. It is found in famous 
spring Waters all over the world. 
It gushes out of dry wells. Most of 
the cai bon dioxide used in the war 
is extracted from coke oven gases. 

One reason it is so valuable to 
our w^ar effort is that it can easily 
be compressed so that ’tvhen re- 
leased it expands 450 times its vol- 
ume. This makes it useful to inflate 
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life belts, life rafts, rub- 
ber boats, poTitoons and 
flotation, bags wliicb will 
support men or airplanes 
in or on water. The pi-es- 
sure factor also has pi’o- 
vided one of its newest 
uses and a foot- long steel 
jug of CDs can esrert a 
kick up to 15,000 pounds 
w^hen piped into a t:rip- 
pled hydraulic system on 
a plane. Among its regu- 
lar pressure jobs is to 
open bomb doors and 
force down landing gears. 

Since it is heavier than 
air and disperses quickly ^ 
it has another important 
wai’time function, quenching of fire. The 
normal content of oxygen in the air is 21 
percent. Gasoline, which makes an ex- 
tremely hot firo„ needs 16 percent oxygen 
to burnn The release of a small quantity of 
caibon dioxide under pressiu'e quickly cuts 
the oxygen percentage dowm one third and 
the fire is smothered. 

In solid form as “Dry Ice^^ it is doing the 



same refrigerating job for our fighting 
forces it has been doing for the familial' 
ice cream vendor. 

As a life saver, carbon dioxide has put 
forth its best efforts and most spectacular 
accomplishments in the infiating of life 
belts and ^'balloon boats,^' Thousands have 
been saved by the “Mae West” jacket types 
of life preserv^ers, which serve as sweaters 



OvBrload«cl wHh 9 rrttn, thk rolt 
— ihfr kind that -saved Eddie 
Rickenbocker— it ^lill buuyonl’ 




Temporary (JDttileii bridge of rubber rafu filled with c-orben diax.hde ^a» earflai arm&t^d Eon Bcroif a tfreem 

U. B. SLBival Ovrps 
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WaNrwmgt fifkd with "todo tmir-gt from fht wings as iht piano ifrll^ot fho i«n and 

keep ^ from linking. They nrs not used in wCrr losi the Pooling plane fall into enemy hands 




Spherical fiolalian bag used in an Amer^ 
<0:0 bom her in caie af Crferlh landing at lea 

OlVl pbetd 



and can be inflated by pulling a cord+ and 
the belt types which are usually inflated 
by squeezing two cigarlike cartridges con- 
taining COa, Some of the latter type also 
have u hos^^ through which they can be 
reinflated by mouth. So compact and light 



are these bells and vests that soldiers often 
’^vear them in jungles w*here they ford 
sti'eams and cross swamps. 

Tremendous, strides have been taken in 
the development of rubber craft because 
of the efficiency of carbon dioxidor When 
a modern warplane crashes at sea, 
thanks to these mighty midget 
bottles of COsp a door opens auto- 
matically and a rubber boat pops 
out already equipped and inflated. 
Water, entering the fuselage, 
touches off the mechanism, Or^ 
when an aviator bales out over 
water, he carries a flat package 
about the dimensions of a brief 
case. The twist of a valve on the 
CO;; cylinder in the parcel causes 
it to puff up into a rubber boat, 
ready for occupancy by the time 
his pai’achute has low^ered him 
into the water. 

Shipboard life rafts, assault 
boats, rescue rafts dropped from 
planes, even rubber barges used 
especially by the marines to haul 
equipment and supplies, employ 
the tiny portable powerhouses 
made possible by carbon dioxide. 
This gas serves for emergency in- 
flation of huge pontons supporting 
temporary bridges erected in a 
jiffy by U. S. Ai^my En^neers. 
Another novel use is inflation of 
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huge rubber tubes ^ind balls which 
keep a land plane floating if forced 
down at sea. This feature was de- 
veloped for army planes before the 
war, but was abandoned because 
it is better to let a fighting plane 
sink than to keep it floating for the 
enemy to pick up and examine for 
secret equipment. But it is widely 
used on cargo and ferry planes to 
keep them afloat long enough for 
the crews and passengers to es- 
cape with rubber boats and life 
preseiwers, 

lU fire quenching value has 
saved lives in unexpected ways 
aboard wai'planes. The obvious 
use is to put out flames, particu- 
larly around engines while flying 
in the air or while being serviced 
on the ground. But someone 
thought up a clever scheme after 
many planes were blown up when 
an incendiary bullet struck an 
empty gasoline tank. Because of 
the gas remaining, an empty tank 
is more likely to blo%v up than a 
full one. Gasoline burns quickly 
enough, but gasoline vapor mixed 
with air is as explosive as TNT, if 
not more so. The unknown hero 
%vho suggested that empty tanks 
be flooded with carbon dioxide 





kept a lot of ^em flying who would 
have been dead long ago. 

Since airplanes arc well sealed 
against diafts, when gasoline 
fumes accumulate they ai'e liter- 
ally huge bombs waiting for a 
spark or a blazing bullet to set 
them off. This ineit, nontoxic soda 
pop gas is used to chase lurking 
gasoline fumes fi’om pockets in 
which they wait for the touch -off, 

Ships^ particularly tankers, have 



Th« raft at top, enrriaa cj cr Seat 
pfldcj \% inflated with tacbon di« 
oxjdfr cii Aiti* parachute! inie sea 



The skerrh shows carbon difixide 
piping arrongament vied to fight 
firei On a Ur Sr Navy palrol hool 



At left, inserlkriig a new <arbon 
dioxide cartridge bio one cf Ihe 
Nevy'f tel^-pnfiating life belli 

U. S. WiiTT photo 
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U. 3. SJtual Corpa photo 

Gun crews, end two 37-millimeTer gun-i ride acreii a rtwer on o rubbar rofl ^'hlown up"" by ^'»da pop'' cylindert 



been saved by carbon dioxide set-ups ar^ 
ranged so that they can be activated by 
handj by heat or by electric eye. Other 
fu‘e-iiEhting arrangements have been in- 
stalled in the navy’s high speed patrol 
boats, where roaring engines are likely io 
catch fire. 

On snbmarines prowling the depths of 
the oceans and on tanks lumbering across 
the Ian dp carbon dioxide flnsk^ are like sen- 
tinels in the night, waiting to extinguish 

CG 2 gai f^Dodi engtna cornpcrlment cf a Pan Amnr^ 
ictiit Clipper id 1*t1 of Prfr «xrtnguiihing aquipmint 

Walter ICIdd® * Co. photo 




sudden fires which are most deadly in con- 
fined spaces- 

Carbon dioxide has proved extremely 
^^aluabie in the special case of the tank, not 
only where engine backfires stai^ted blazeSp 
but where the tanks were attacked by 
'"Molotov cocktails," bottles of burning gas- 
oline hurled at the steel vehicles containing 
hundreds of gallons of oil and gasoline and 
a cyclone of air ai'ound the aiiplane type 
engine to whip the flames into an instant 
inferno, A pair of steel bottles is carried 
In many tanks andp in case of an engin^ 
blaze, the soda pop gas may be piped into 
the engine compartment by a twist of a 
valve. 

Of all of these installations of CO2 de- 
vices, the largest by far is the type em- 
ployed on cargo vessels which includes a 
long bank of large COa cylinders and an 
automatic fire detecting device activated 
by an electric eye. Day and night while 
the ship plows the sea with its precious 
load, the electric eye examines air flowing 
past it from the cargo. The instant smoke 
appears, the mechanism is put into oper- 
ation and the tanks issue a flood of smoth- 
ering soda pop gas. 

These elaborate set-ups are in common 
use in war plants, especially those in which 
solvents, oilt gasoline^ paint or varnish are 
used. Public utilities manufacturing and 
distributing electricity have big installa- 
tions because the use of ordinary water 
types of extinguishers is likely to bring 
about instant electrocution of the person 
employing them, the current traveling 
across the stream of water as it plays on a 
live whe or electrically charged device. 

Also comparatively large, though porl- 
able, are the set-ups placed on “crash 

{Continued to page 140 ) 
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dents must i 
turrets to get 
the tarRet^ 






jf 

Gunners Shoot Clay Birds From 

Sighting from a sta- 
tionary fuselage with tur- 
retc£ equipped with shot- 
guns, Army Air Forces 
aerial gu'tTTTGTs” pepper 
away at clay pigeons on a 
sIcEhet-shonting range at a 
Florida field, to improve 
their aims for Zeros and 
Focke-Wulfs. Soldiers 
man the skeet traps be- 
hind a blind, and the day 
birds zoom out at unpre- 
dictable angles, where- 
upon the gunnery §tu- 
swing their 
a bead on 

targets 






Turrets 








'WeWer’s Witidow’ 
Lets Him Look 
Into Glare 
Didymiumra 

al, added to the standard 
welding glass^ permits the 
gas welder to look 
through the blinding 
glare of his work and 
’watch the operation from 
beginning to end^ it was 
announce<:l by Dr, E. D._ 
Tiilver of the Amencan" 



^Iptieai Uompanv 
^sai3~ the improvea vision 
speeds V7elding produc- 
tion, and the glass pro- 
tects the welder’s eyes. 

' Ru^^^'tJS^rfns' to Russian Fro 






S^ldiert above mun ikesl trapi boh in d a bkiFid, fon^in^ Out day bSrdt 
Qny angle ai r-ar^eli for oir gu<nneri in mockup af plcme turrott^ bp Low 

me 
Vo 

Resembling a 'giant 
bread box on skis, the 
Red Army’s airsleighs+ 
which mount an airplane- 
type propeller at the rear, 
skim over the snow. They 
are used to take parties 
of automatic riflemen into 
action, or to bring up am- 
munition and supplies to 
the front Dnes. 



([ Adhesive Jip:e4ppr^ft" 

nated with sulfathia;zoIe, 
powerful antiseptic which 
promotes healing of 
wounds without infec- 
tion, has just reached the 



Privtn by an airptani^-lypa prcpilEar^ aiF&leighs orE utsd On tno^y lErmffii 
JUKE, 1943 



drug store counters. 

^ ei 







BeciE'iiidcf i^yiAr abevd h 
w^^igliBcJ in la 

clt»ck fo-r \9H of w*ighl 
afr«r e fatiguing march 
errand rtiedieat Kot reofn 



Efl^-Cl 4^ fgin^i; wiltlirt ti 
Iqnli c^nipprhnent tiftor o 
gun n fired \t liludied by 
pumping roluene dawn 
the bnrrol '7^ " lefl. 
Mavementi of air Hireugh 
a tank are olio charted 



62’BELOW«<120‘ ABOVE 
ARMY CAN TAKE IT 



How long cara a feldier at olf^t^on in 

Ihe deiert -wilhout fainting? Thii tilMabie 
h to test r-apid blood presiura chongai 

Ratoorch Loboraiory 









Lafeit cliemvOil Ond phyiiologiEol equipment^ betidei two 
hel and cold tail raomi. are uiod lo cheik roO^liont of 
Arniorolderi. Gun fuiriBi' affB<t on bWod i¥ -stud red above 
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lempe-rcilLjrei ot law ai — rntn^ 
cEotFiin^ ond oquipmanr ore tsfted. 



Go>ing nowhere ihe Kord in o TeEt 

of endurance, pai^ck-CUrrying isIdSif h 
J|o| "hilffft" on and off pTfltforrn 



Boih fiMmidtiy Ond lempdraturB moy be alleted lo ^ 
^imulatv dBiert of jungle. In iliriuElanecus fsxpcri- 
mcn>, one men rides- s-to lie no ry bkycle^ ethor^ hike 
rtiot«fl fr>‘ e^ljnql SMtldn, Hn. Armored Force 
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Foot Control for Arc Welder J'' miimte ch^ea m the in^e- 

' clients, but nnaUy the proper alloy 

was developed and produced in 
13-pound ingots, sis of which 
would supply the thermometer 
maker for years to come and en- 
able him to keep up with the Air 
Force’s demands for plane ther- 
mometers. 



Flame Detector for Tank- 
Motor Heat 

autoriiatiwi^^ 

ly tm^n on an extinguisher when 
the temnpei^ature reacheji a certain 
point are in common use, but a 
new protective device, especially 
for Army tanks, is activated in- 
stead by direct contact, with flame. 

In tanks, overheating of the motor 
or a baking sun might set off an 
oi'dinary detector when there was 
no danger of fire. The basic ele- 
ment of the flame detector consists 
□£ two organic filaments holding 
open an electrical circuit. At the 
slightest contact with flames, these 
filaments ai^e destroyed, the cir- 
cuit is closed, and the extinguish- 
er automatically is turned on. As 
an extra precaution there is also 
a fixed-temperature thermostat in 
the flame- detector, but this is set 
high enough so that it doe$ not 
operate under the conditions of air 
or motor temperature in battle* 



Baby Steel Mill to Make Alloy 
For Plane Factory Gauges 

Faced with a dwindling supply t( a ipe-^ 
cial metal alloy used in gauges to measure 
by electrical resistance the heat in plane 
engines and wings, a thermometer maker 
called upon Westtnghouse engineers for 
aid. Numerous alloy samples were tested 
to replace the metah but results were un- 
satisfactory, Then metallurgists set about 
making the alloyj carefully measuring in- 
gredients and cooking the mixture in a 
tiny electric furnace, which thus func- 
tioned as an undersized steel mill Resist- 
ance tests of the product showed the need 



B 



Hvntird molor Cf dtliHi fan- wn'* fet off pretoeto 



CdnU-^l tlrapp4cJ likfr ikar« to hii feat oTFowt weldar to- mava 



Increased speed and accuracy in arc welding are 
claimed for a foot control w-hich is strapped onto a 
welder^s foot and enables him to move about with 
it freely. Pressure on the skatebke pedal moves a 
protruding pin to operate the cuiTcnt control; the 
more the pressure* the more the current is 
increased. Especially intended for aircraft 
welding* the unit is suitable to the welding 
of any light-gauge sheet metab makers as- 
sert, and its complete control of the arc is 
said to give improved quality to the weld, 
besides pea’mitting the operator to stand 
in any comfortable position. 




Sled Dogs Pull Snow-Troop Machine Gunners 







Doe^ haul gun-muunljfig »le^>gh$ l« bultlu sc*ri*, but {umcuflagv fcldi^rt (abov«) handlt 4«|ul|>m«nl \n attack 



Trained to ignore smoke sei eens^ whin- 
ing bullets and the chatter of machine 
guns, teams of sled dogs ate being readied 
along with Army snow troops in mountain 
maneuvers for battle in areas where drifts 
would bog down mochanized fot'ces and 
hamper foot tioops. Arctic huskies draw 
tivo-man sleds, each mounting a machine 



gun, directly into the arena of battle* In 
the actual advance, the canine cavahy is 
disconnected from the sleds, and soldiers 
clad in the white of winter camouflage lay 
down their own smoke screen, then push 
their sleds through it against tho enemy, 
blasting a\vay with the machine guns 
they go. 



Wood Made Into Meat or Lard Feeds Hungry Europe 

sugar, suited for human consumptiMi^om 



So stringent have food shortages in Nazi- 
robbed Europe become that reports from 
both France and Germany tell of artificial 
meat, sugar and lard made from wood and 
charcoal. In Germany, wood has been re- 
ported transformed into ersate flakes of 
"'meat/' eaten either with a sauce or in 
soup. One Gemian laboratory claims the 
ability tu produce SO to 40 kilogi'ams of 



every 100 kilograms of wood shavings^ and 
a Palis laboratory is said to have found a 
way to produce sugar fi-om chestnuts. Oth- 
er French scientists asseil they can make 
e^-^en butter from chaicoaL 



CThe new 45pOtH3-ton battleship Iowa re- 
quired 40 O 1 &OO pounds of paint. 
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YQurown can provide a ltfrdtf|^ lupply ^mBdl, 

^^HERE^S plenty of food in this land of 
^ plenty, but you can^t always have what 
you want. 

Pood rationing is hero to make the coffee 
and canned goods go Voundn Butter ar- 
rives in fractional pounds, roast beef is as 
rare as a day in June and when you pay 
for some vai'ieties of canned fish you won- 
der whether IheyVe charging for a pearL 
Docs it make sense? 



RaTae Ihem in lonihiry wire pens wHh indiviiJual cofl^l 

^In the lMC^^i.v^y^aS"^’c have raised 
more food than ever before^*’ says Dr, 
Jos^h S. DavlSj director of the Food Re- 
search Institute of Stanford Uni versify, 
"At the same time, the men in our army 
are eating more than they did in civQ hfe. 
Next, we are shipping tremendous quanti- 
ties of food abroad to feed civil popula- 
tions. This outward flow of food will in- 
with tho gl’owth of our merchant 
fleet, though we can expect to re- 
ceive more foreign commodities 
in return. Finally, higher wages 
caused more people to buy more 
food than they once did. Prices 
are up because farm labor, as 
well as labor along the iinc^ is 
being paid more. 

“What w^e actually have, in- 
stead of a food shortage^ ig a 
shortage in %^aiiety or selection. 
This may morcase, and you can 
expect to carry more ration 
hooks before the war bs over. The 
foods that arc scarcest and high- 
est in price are the ones most ob- 
viously due for rationing^ which 
is here for the duration, 

'"Great Britain is on a wartime 
diet much more stringent than 
vre are apt to experience. Yet no 
one there is suffering fi-om mal- 



th«si big pPantf are raclvd in gravel 
flooded regularl]^ witfi nutriant 14 Lilian 
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luitrition. We? shaH htive plenty of nour- 
ishing food to eaL^' 

Stilli is there anything you caei do 
about food rationing and the hlglier 
prices you aro paying for food? Thoie 

COTtainly isn 

To begin \vUh^ donT hoard foods. The 
purpose o£ ratioriing is simply to iiiake 
sure that you get your shaie without 
Itoarding. 

What you can do is to start raising 
some of your own food, even if you live 
in a city. That helps out in maiiy \rays. 
It slashes your groceiy bill, provides 
you with the kinds of fruits and vege- 
tables you like to eat, reduces the load 
on OUT ti-finyportatirin system, and al- 
lows more comniercLaUy grown footl to 
be available for the army and lend’- 
lease. Tlie Victory garden prog ram 
stresses three things; home production 
of fruits and vegctalilos, 
meab? and meat products, 
and food preservation. By 
the latter is meant home 
canning and drying. 

Millions of Americans 
pitched in and planted 
war gJtixlcns in 1917* then 
their enthu.siasm dimin- 
ished. Most of the gar- 
dens were dismal failures. 

The untrained amateur i 
gardeners didnT learn 
their job, just as most of 
us have much to learn to- 
day, But tested informa- 
tion is available at little 
or no cost. The Deparl- 
inont of Agidculture and 



Til? ve^elobte^ ab&vet ore being 
grown \t% c^rttf^ilT^a holtii 

tcir the ain^Lint of miiineraEt 
necessary for all-araL^nd grnwlh 

Leflj measuring 3£-inch leaves 
of b new rhubcarti-lilcD- tharii^. 
On i>gurc 0 minerals 

oad vPlDm^as, like mast grefios 

IHh ora-omiC-ntQl chirken house 
sk-etchedi below fakes up little 
roam ia the bark ya^d cind it 
Qii elTicienl herne mQot foclory 
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commercially. Truck farmers will be asked 
to specialize on such crops as potatoes^ 
cabbages, and onions. Unneccssaiy crops 
will be curtailed or abandoned, so if you 
feel that radishe$ or watermelons wiJl in- 
crease your satisf action r you'd better rau^e 
thcTTi youi self. 

Some surprising facts about vegetable 
^'efficiency" were discovered in a siu^vey 
made by J ohn H MacGilliv ray, G. C. Han- 
nsj and P , Minges or the Univ^sTTy^of 
Califomiar i'hey I'oiibd that spinaefiT^rmfL’ 
nTbst eflicicnt crop- Mustard, kale, and 
similar greens are in the same category^ if 
you don't care for spinach. 

The sui-vey measures the efficiency of 26 
major vegetable crops on the basis of min- 
eral and vitamin content, man-hours of 
labor required per acre, and the time it 
takes to grow a crop. 

Radishes are the fastest crop to grow, 
since they ai’S in the ground only 30 days. 

But an acre of radishes 
yields less than 6,000 
pounds of edible material 
and requires 273 man- 
hours of work. Irish pota* 
toes, on the other hand, 
must stay in the gi ound 
four times as long but they 
arc a much more desirable 
crop. They yield t\vice the 
edible weight of radishes 
at half the labor, and have 
a much gj'eater nutritive 
value. 
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ElecirKal htulifigi u^irK bi;ri«d m fubirdil nf vegeta- 
ble bed fbrcfl plan I growth by keiping %ol\ warm 



rhi chart above will help pin it □ garden according 
la lln^dp laber and foad value ef ths variavi crapt. 
At rigbtj, a naw lyps of malt and gapher irap 

many of the universities have pamphlets 
that tell you what fruits and vegetables 
flourish in your community, when and how^ 
to prepare the soil and pJant the seed^ and 
what to do about cultivaiian and pest con- 
trol. The University of Califoroia agileul- 
tura] extension service, for instance, ivill 
send you information on spring and sum- 
mer gardens, hun^e canning, home rabbit 
production, and other subjects for a few 
cents per pamphlet. No matter whether 
you want to plant your entire back yai'd 
to vegetables or you merely' try your hand 
at water cultui'c in a few tanks neai^ youi’ 
apartment wdndqw, there’s one important 
thing to remember — gardening requires 
more or less constant attention. It takes 
a little work at fj^equent inteiwals. 

If the shortage of farm labor continues^ 
the chances are that only vegetables that 
have high nutritional value will be grown 
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Spinach and similai' greens head the list 
b&cause they are in the gi-ound only 50 
days, require only 117 man-hours of labor 
per acre, and yield almost IG+MO pounds of 
food per acre. On an acre basis, spinach 
contains 221 pounds of protein, 7 pounds of 
calcium, a third of a pound of iron^ more 
than a million calories, and high amounts 
of vitamins A, Bi, C, and G. Compared 
to spinach, sweet coin yields only 2,356 
pounds of food per acre, 87 pounds of which 
are in the form of protein^ a fifth of a pound 
in calcium, a hundredth of a pound in iron^ 
about the same calories as spinach, and a 
much lower vitamin content. All these 
data are based on California conditions. 

In their order of impoitance, the most 
efficient food- producing crops are given as 
spinach, carrots, onions, Irish potatoes, cel- 
ery, winter squash, cabbage, broccoli, and 
cauliflower, Lima beans, watermelons^ 
market peas, cucumbeis and radishes are 
among the crops lowest in efficiency- 

Raising chickens is frowned on in many 
cities and towns but some cities have re- 
cently rescinded their anti -chicken ordi- 
nances. It will be patriotic for other com- 
munities to do Ukewise. A backyard flock 
will keep you supplied with eggs and will 
provide meat at low cost. You can buy 
baby chicks for from 9 to 14 cents each and 
can use a large cardboard carton with an 
electric Hght inside ag a brooder. 

Up to fifty chicks makes a good start for 
a family of four. Ten percent are apt to 
die, and half the flock will be roosters. Be- 
gin eating the roosters at three monthg, jugt 
as they start to crow. The hens begin to 
lay at six months. A good common hen lays 
as many as 200 eggs a year. Sell your sur- 
plus eggs. Eat the poorest layers of the 
flock. Penned hens need commercial mash 

virell as table scraps and grain, and mogt 
hens eat a fifth of a pound of food a day. 
Counting the cost of feed, eggs from the 
flock will cost less than 15 cents a dozen. 

Rabbits are another good source of meat. 
You can keep several pens in your yaid. 

In the last war the United States had to 
,'^p^3ce out its wheat flour with substitutes. 
This time, we have plenty of wheat, and 
nearly all bakery products are emiched 
with vitamins and iron. 

What about food in Germany? You’d be 
pretty unhappy if you had to eat German 
fare. Practically every food Is rationed in 
small portions^ in spite of the fact that 
Germany has commandeered food stocks 
from the rest of Europe to feed itself. 

Here in the new world, such food wor- 
ries don't exist. Eat the things that are 
abundant at the times that they arc abun- 
dant, and forget about foods that are off 
the market or are too expensive. There is 
plenty of good food for all qf us^ 




Adjustable ventilating screens for win- 
do^vs are equipped v^dth fabric covers that 
may be removed easily for washing , The 
pre -shrunk fabric fits gnugly over a metal 
frame. The screen is 10 inches high and can 
be extended in width from 18 to 36 inches. 



GLintier Changes Angle of Wing 
To Give Plane Burst of Sp^d 




In evading pursuit, a plane using it^ 
der or elevator may ^'teJegraph'^ its intend- 
ed maneuver to an alert pursuit pilot, just 
as a boxer may telegraph his punch by 
drawing back before delivering it. To avoid 
tipping off the enemy pilot, and thus per- 
^0 cha nge hig ow n .sneed 
couTseJpomier, the German plane design^ ^*^^^^*^**-*^ 
er, has devised means whoi^eby the rear- 
facing gunner in a two-man plane can^ 
change the angle of the wings, enabling the IT 
plane to put on a burst of speed to escape. 

Change of the wing angle is not so easily a 

perceived by the attacking pilot, and 

the German invention it may be done W'ith- t ^ 



out the waste of Lime needed if the 

had to give the pilot the proper instruct 



tions. Being an enemy invention, the Dor- 
nier pjit^^i^is vested in the United States 



Alien Property Custodian, 






([Andirons made of refractory br' 
containing no war-vital materials, are now 
being used instead of iron. n 
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Abeve^ aibeitss-gleved gunner 
on armar^d hi^Kf-lrack i<aul toe 
cliangai m ochi n e-g-LTn b-afral 
when il HbqTe up. Lefl^ courier 
hui [iril delrvered order la lank 

is the HinljuIancG of the 
aimor^d ground forces. 
Such a vehicle in ay con- 
sist of a lij-ton, Diesel- 
powered, six -wheels four- 
wheel- drive prime mov- 
er that tows a flat-bod 
24-w heeled trailer on 
which a disahlcd tank is 
winched aboar<h Some of 
the latest retrievexs iire 
even larger and have ar- 
mored cabs. 



"'^WO medium tanks are disabled ten 

^ miles east of here^ sergeant. Take a 
couple of retrievers out there and bring 
them in. Til give you a half-track for ex- 
tra protection." 

Five minutes later the sergeant was 
starting the two ponderous tank retrievers 
on their way. With them was the armored 
half-track scout car^ virtually a mobile 
machine-gun nest with its gunners on 
guard against both air and ground attack. 

Tanks are the mightiest vehicles of bat- 
tle and yet the tank retriever is a mighlier 
vehicle stUJr It has to be, for Its job is to 
lift a, disabled tank on boai-d and carry it 
Jjack'te^a Impair base. Rolling on rubber 
tis^es so that ll can make good time on ordi- 
nary roads, and sturdy enough to traverse 
rocky, broken ground, the tank retriever 



If ground contours px evenL the retriever 
from driving right up to a disabled tank, 
the retriever’s hauling cable is let out until 
it can be attached to the tank, which is 
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then winched along until it 
ran be pulled up onto the 
trailer K If the terrain is so 
bad that the retriever can’t 
even approach the vicinity 
of the tank^ a call goes out 
for the armored engineers. 
These engineers, among 
other things, are road 
builders. A gl&nt bulldozer 
leads the way^ followed by 
a mechanical scraper^ and 
the way is smoothed right 
up to the disabled tank. 

The mechanic ia king in 
this mechanical war and he 
is also a fighting man. Re- 
paii- and maintenance used 
to be a back-of-the'-lines 
job but now groups of lue-^ 
chanics go right into the 
battle area to reach a tank 
in ti'ouble or to take over 
equipment that has been 
captured fiom the enemy. 
If it is humanly possible 
they \vill make repairs on 
the spot, sometimes while 
under fire. How and then 
they must drop their tools 
in a hurry and turn to their 
rifles and machine guns. 
Often the crew of the tank 
that they are repairing can 
back them up^ using the 
tankas heavier cannon to 
beat olf an attack. 

If you were an ordnance 
mechanic you w'ould find 
that working on a combat 
vehicle in the battle zone is 
Vastly different fi-om mak- 
ing repairs at leisure, back 
at the depot that may be 15 

TraCiof on oppoiita pege n winelw 
ingi -a 30-lan mediknn tat\k onto 
Ira liar of tank ralripvvrr b«low, 
wbk^h ha I 3 row£ oF & 



□ machar^ 

ici rvhPariifig des^ 
BTi Fighting cure 
primarily t^ldiarb 
bul tpend moKt af 
1h« lim« rfrpairin^ 
combat vehicki 



Left, rhe battery 
corn man flar of nn 
orilitank oulfit la 
apotting lh« fall 
of ihefk thfough 
hi» iightiog talci' 
acope on a li-lpad 
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Pladn n a dufniny Inn It mode of pipBi and convai o n a jiop't ETtntlH 



wrecker's rear winch tijid 
boom to lift out the old tunk 
engine and swing the new one 
aboard. You are mighty fond 
of that big wrecker because 
it^s helped you do the impos- 
sible a couple of times before. 
As far as you are concerned 
iVs the he^i tool the Army has. 
It^s a big jobj weighs 15 tons, 
and has an oversized engine. 
It has a complete welding and 
cutting equipment, jacks, and 
wiecking tools on board. It's 
equipped with an overhead 
boom and front and rear 
winches that can operate in- 
dependently and that can he 
triple-blocked for any kind of 
lifting qr hauling. It has a 
system of deadman anchor- 
ages that give it the strength 
to pull a tooth out of the man 



or SO miles in the rear. Back at the repair 
base ai'e just tlte tools you need. Back at 
the base the dust is kept under some con- 
trol At the base, too, you can use shielded 
lights for working after dark. Out here in 
the field your tools are limited, the dust 
covers everything, and you work after dark 
without lights. You eat your dhmer just 
as the sun goes down to avoid showing the 
light of a cooking fire after dark. 

But in spite of these handicaps the 
chances ai^e that you will do the job faster 
in the field than you would at tli-e I'epair 
base. You repair the tank in record time 
because you must. Fixing that one combat 
machine in a huj*ry tvill damage the enemy 
more than anything you could do with a 
machine gun. Speed in getting equipment 
back into service is one of the things in 
which ordnance mechanics take pride. 

One such emergency repair in the field 
may consist of yanking a 
whole engine, weighing 
several tons, out of a tank 
and replacing it with a 
new onCr Maybe you mu,st 
do it in the dark and may- 
be you have no tools but 
a set of socket and open 
end wn enches, a couplo of 
punches and some ham- 
mers and chisels. In the 
meantime a dust storm is 
blowing Up, another rea- 
son why you should hurry. 

You get the job done 
with the aid of a big 
wrecker truck, using the 

A 15-lan wr«ck«r iKuck eaiily 
i^p thi IrfrrtI prid iifl 
armored haH-lmck SEOUl car 



in the moon. 

Even if you arc working at a main repair 
base a good ways back of thg lines you are 
stm under baltle conditions. Tarpaulins 
help keep the dust away w^hile you are 
Ivor king on a tank transmission. A con- 
crete floor is a rare luxury and your usual 
roof is a camouflage net, for the base itself 
is far from permanent. Everything is on 
wlieels and the whole base can pick up and 
leave on short notice. One big overgrow- n 
truck contains a machine shop in its body. 
Another is devoted to tank inaintenance, a 
third is equipped for small-arm.s repair. 
There is an electrical truck in which spare 
pai'ts are caj'ried and in which elcctilcal 
repairs can be made; there are artillery 
trucks, and there are general tool and 
bench trucks for all-around repair work. 
On the road, this convoy of trucks keeps ax 
close as it can to the combat machines. In 
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mech^nicsiil the mainte- 

hbjh;& Ti^^ork fell io -tHe ordnance 
department. This department 
took the job in its stride, though 
it already had the huge task of 
disti'ibuting ail aims and am- 
maniliom Whether a re- 
volver or a 14 -Inch railway gun, 
the ordnance depaitment jssued 
it and can repair it. 

Battle conditions are hard on 
vehicles and when you realize 
56,000 combat vehicles were 
built in the United States last 
year you begin to appreciate the 
job ordnance mechanics ai‘e do- 
ing to keep them in service- 



the field, the units of the rolling 
machine shop disperse over a 
location as convenient as battle 
conditions w sir rant Some of 
the Army's mobile machine 
shops consist of rebuilt railway 
cars and in some case^ these 
cars are taken off their wheels 
and are towed out to field loca- 
tions by tank retrievers arid 
huge track -type tractors. 

Ordnance mechanics are in- 
genious men and if they find 
that a new kind of tool would 
help them speed up tank re- 
pairs, they design and build 
such a tool themselves. They 
improvise special stands and 
jigs for working over engines 
and transmissions in the shops. 

They may even rebuild some parts of the 
tanks between battles. That is^ experi^ 
ence in combat may suggest certain im^ 
provements or additions to a tank^ and of- 
ten the mechanics can improvisjc tlie new 
parts in their shops and install them right 
on. the spot. It sometimes happens that 
from thi’ee or four disabled tanks the me- 
chanics can salvage enough parts to build 
up a whole new tank. 

Not all their work is qn real equipment. 
Dummies that appeal’ to be lanks or other 
cumhat vehicles fit>m the air are devices 
used by both sides in this war to fool the 
other side, A dummy tank may have 
painted canvas sides and top and its can- 
non may be a wooden pole but a company 
of them, moving slowly across the desert, 
can fool the enemy into a useless counter- 
attack. Dummy tank bodies arc usually 
mounted on the light all- purpose jeeps* 
When the Ai-my began to expand its 



FEig^ht feur-wheel^rive erdnar-ce utilitv fru-ck 
Q dtHM htll, «arryin|^ urnmuilltion to a tank 

rindvxvOut. Dtlow^ a mobile eledrk tepoir Irvck 



Wtoi-ina oogglot and dott mcukr o molorcvcHtt Oimed 
with oulOmdtic rifle croiiet deierl ohead ef lanki 
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Six'Motored French Air Giant Weighs 63 Tons 



Frendi flyifl-g boat, in leaded for tKe pojrwar ocean trade, wot buitt io carry 40 paeien^ari. and eSgbt crewinei^ 



Intended foi‘ post- war transoceanic ti'av- 
el is the six-engined, 63-ton SE 200^ com- 
pleted at Maiignannej France, and now 
presumably in Na^i hands. 'Its motors de- 
velop 9t&00 hoi'scpower, and it cai'ries a 



crew of eight and 40 passengers, or 13,200 
pounds of freight, with a claimed cruising 
range of 3 J26 miles. Vichy dispatches say 
that an even larger flying boat w^eighing 
70 tons has also been completed. 




60 'Ton Dipper Lifts Carload of Earth ^yery ^ Seconds 



a.tcf 



Ft«ight-lrain load of parli wai oitimbled into ihk r»cerd-4ixfrd fbavdl 



img in sia^e any 
olher shovel in the world 
is an electric shovel which 
strips nearly a million 
tons of earth a month 
from coal fields—enough 
to load a TO-cai- freight 
train in an hour. Its 60- 
ton dipper, as big as a ga- 
rage, scoops up a freight- 
car load in 50 seconds^ 
time. It IS working 24 
hours a day on an open 
pit, or strip, mine in lUi- 
npis, plowing away the 
dirt over veins of soft 
coal near the surface. 
When the ground is 
cleared to the coal level, 
special power shovels of 
a smaller type load the 
fuel onto waiting cars or 
trucks. A freight-train 
load of parts make up 
such a mammoth power 
shovel, \vhich must be 
assembled at the site of 
operation. Featured in 
this one is a “knee -ac- 
tion" dipper stick, per- 
mitting the handling of 
additional weight, and 
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hydraulic jacks at each corner of the eab 
to keep the shovel level Manuraotured by 
the M yion Steam Shovel Co., the power 
shovel is equipped with Genei’al Electric 
amp li dyne conti oJ, by meanFcTT v^tch one 
niari controls the shove Ts three motions: 
swinging into position, ^^crowding/^ or 
moving the dipper into tliq earth, aufl 
hoisting the load. The control uses only 
one one- hundredth the cuiTent of con- 
ventional control. Resemblinj^ an electric 
motor or generator, the arcq>lidyne gener- 
ator is, in a sense, similai^ to ampliiier 
tubes used in radios. Just as certain vac- 
uum tubes, tiu'ough the control of minute 
amounts of electric power, can control the 
flow of large amounts of power in other 
electric equipment, so the amplidyne gen- 
ei’ator can amplify liundreds or even thou- 
sands of times the vaiiatLons in Uie power 
impressed upon it. 



Blackout Shade Has Ventilator 
To Admit Outside Air , , 

Fitted with a blackout ven?iI^oilS a spe- 
cial shade complies with blackout, regula- 
tions or makes a handy lightproof seal for 
the photographor^s daikroom. The fibep- 
ventilator, which is weather- l esiatanl, per- 
mits air to circulate hut prevenU lighi 
from showing through in either direction. 
Flexible dips hold the shade tightly 
window ^ 



VeiTlifflfOr at betfom flxdiFdeb lighl, admll* f|r«4h oir 







Window WashertRail 
Climbs, Turns Comers 



Cnga'^E guard rail-s pralett window wnxh«r froni latt 



Safety ^ speed and economy are claimed 
for a KM-sp^nded cage foi- v^-asliing the oiU- 
sides of ’iviiidowsy which ^h idcs*^ on a rail 
pi utruding from the ail neaj' the nyirL Its 
carrier may bo propelled ai oimd tlie cor- 
ners o£ the building, or raised or lowered 
by a chain hoist. It may be detached and 
rolled on castors into the building when 
noL in use. Safety of the window washer — 
whusc percentage of accidents is the high- 
est per capita for a!l industiy — ^is protected 
by the waist-high sides of the cage. 



■^f Write to liie firms hstod in the Where- 
to -Buy-It inde.Xj to learn more about 
products described in this magazhio. Say 
You Saw It in Popular Mechanics. 
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I T WAii something of a handicap lor man 
^ to boj’n with a puny set of muscles 
and a three- foot stride. 

When you visit one of those sprawling 
new factories where production lines and 
■conveyor systems ai’e measured in miles 
you realize that. When you see overhead 
monorails that resemble a maze of freight- 
yard tracks and watch little truclts pick up 
a liandful of eight-foot tires weighing more 
than your winter's supply of coal, you re- 
flect that man could do nicely with a set 
of built-in seven-league boots and biceps 
capable of a ten^ton lift. 

The railroads are legitimately proud of 
the astronomical tonnage they are hauling. 
But little has been said of the stupendous 
moving job industry is doing for itself, right 
inside its walls. 

Production, of course^ is the main thing. 
But next in importance to production and 
a prime factor in it is the moving of 
terials and products. 

In fact, a General Electric company ex- 
ecutive says that 90 percent of the effort 
in manufacturing is moving things. Man 
may be a physical weakling, but ho has 
built himself iron muscles and lungs and 
legs of tiemendoUE power and ofBcicncy. 
Take a look at some of them. 

In the vast aircraft plants, distances are 
so great that both men and machines must 



Cromgt I*wpt tO iH (heiiiit. B&- 

IqWj 40^foot teEeicopic plalf^rin vxl-indt 
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Powerful ^ranei koiil ihe prefabricaled ileel prow of a Liherly ihlp iele ill place on Ike keel 



have well- organized traffic systems to pre- 
vent a slowdown of output. You can stand 
at “27th street and Avenue in the Doug- 
las factory and watch a pint-size locomo- 
tive to^v a special train of dollies loaded 
with engines and propellers and aircraft 
parts to their places on the assembly lines. 
A mile-long conveyor carries Airacobra 
parts through the Bell Aircraft plant; girls 
hang small pai'ts on ^^Christmas tree” racks 
which ride a conveyor that dips them into 
paint bathsp cairies them past batteries of 
infrared lamps and delivers them dry. 
Bombers glow wings and fuselage and 



controls as they are dragged by a chain 
conveyor between rows of bins in a^North 
American Aviation plant, and they ^’e hn^ 
istied v; they reach the American flag 
that marks the beginning of the flight-test 
ramp. Flying Fortresses without wings 
ride across Boeing’s ceiling on powerful 
monorail cranes, and between two widely 
sepai-ated Curtiss factories in one city 
tractor^trailer units carry four completed 
P-4Q fighter fuselages on a 24-hour sched- 
ule. Bomber engines roll on a mezzanine 
conveyor at the Ford Willow Run works to 
rendezvous with center wine sections mov- 
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man'' lifts the biidge. Gian/ cranes 
wtlli the strength, of more than 
3,000 men gently bwei- the 142- 
ton cab of an SO^foot electric lo- 
comotive upon its ehasgi^. 

General Electric^ in keeping 
with its name, has endeavored to 
translate muscles into pushbut- 
tons in every possible job of han- 
dling. Ill one big plant an over- 
head conveyor system was in- 
sliillecl to carry materials from 
dispatch stations to 49 receivinj 
Stiitions throughout a IS-slory 



Xcnifflyor (left)* of 
dipt pom in point, porodei 
infrared Eampi-j then daUveri 



factory 
them poll 
tkam dry+ 



firi^lngn of a Flyiriig FnHrdi$. Hdn 
nicnortiil Cron4 Oirvr Oi¥vmbly iiniB- 




ing parallel on a ground floor conveyor. 

Within a Western Elect rie Company 
plant is a seven- mile freight line they 
call the ''busiest little railroad in the 
world,” eai.Tying mile for mile a heavier 
load tJian rmy trunk line railway in 
Amei'icii. It Ijrings in lau' materials, 
transfers materials between buildings 
and starts fin i shed products on their 
way from the 1 2D- a ere Eactoryr The 
Caterpilhir Tractoj' Cum pally, loo, lias its 
priVfito railway with a tunnel threugli 
which Diesel tractor locomotives haul 
goods lietwoon yai d and shop. 

Traflic IS big business at the Westing- 
house works in East Pittsburgh, wliich 
has L-m electi'ic railroad and a S-mile 
roller conveyor system. An industrial 
truck ctu i ying cont lol apparatus for n 
submarine halts at a drawhi klge block- 
ading the aisle until the stream of half- 
assembled motors ci'ossing the convey- 
or on the bridge halts and the ''tower- 



Slr^ddJ^ driv«* over a tcrop-lpod<id 

foim n-r Oe^rierol El ectric plant ond piclfi it up 
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of lumber^ bricks or steeL 
One spectacular arm 
that extends man’s reach 
is a portable elevator 
whose platform^ mounted 
on a tractor, rises 4C feet 
under pushbutton control 
to hoist men or materials 
to roof or ceiling. 

Superhuman biceps are 
the giant electromagnets 
that unload pig iron from 
gondola cars at the fac- 
tory and help keep the 



building. It’s entirely au- 
tomatic, The load is 
placed in a carrier^ the 
operator dials the deliv- 
ery point, and the con- 
veyor picks up the load, 
routes it to the proper 
point, unloads it auto- 
matically, clears the tabs 
set by the dial, and de- 
posits the carrier by 
gravity at a convenient 
level. Traffic jams are 
impossible, trucks and 
packing cases in the aisles 
aie eliminated. 

Pushbuttons control 
the delicate task of pour- 
ing molten iron from, a 
500-poand ladle suspend- 
ed from a monorail 
has specialized handling 
machinery for every 
duty. Little fork trucks 
carrying 1,000 pounds to 
8 tons lift their loads 9 
feet high, tilt to load or 
unload, scoot around in- 
side freight cars and in 
naiTOW aisles. A huge 
yard truck straddles its 
cargo and picks up skids 
loaded with 14,000 pounds 



T 

It wauld take rnany ki^ 
man biceps la lift gianl ""■ 
tire held at srm'i length 
by o Towmotor Truck/ 






Over five miles ef roller 
conveyor! form an ai- 
ssmbly line far moton 
at a Wettinghoou pl^nj 

£ 

Airplane engines and 
props lUff iravat an a 
tractar-d ra wn ^"tpecKil 
troin'^ at Deuglai, works 

i 



lanj 



(fk 



(Centinued to page 144) 



JUNE, t943 



79 












Light Gun Beams Three Colors 



Edinburgh research men have de*^ 
v^ilotjed an ^^encephaJophone^’ to 
make these variations audible. The 
instrument sounds a constant tone. 
Normal brain waves interfering 
with thiis tone cause easily identi- 
fied musiCEil trills^ while abnormal 
waves produce strikingly diderent 
sounds, such as slow sweeps of tone. 
This interruption of a constant 
sound is similar to the way some 
types of submarine detectors indi- 
cate the piesence of a U-boat. With 
the encephalophone the doctor is 
able to determine the brain waves 
of the patient, at the same time hav- 
ing his eyes free to observe be- 
havior. Alfeo, two earphones could 
be used and the electrodes shifted 
to corresponding areas on the two 
hemispheres of the brain mitil the 
abnormal sound on one side indi- 
cated the site of the trouble. 



Fiiik flf ttiB trigger on plane iignal-girn Ehangei benmW color 



When radios at advanced United Nations air^ 
ports are silenced to prevent information from 
reaching the enemy, a multUeoloi'cd signal light 
of SOO^COO candlepower may be used to ^:onve^' in- 
formation to friendly planes overhead. 
Portable and operated by a trigger control, 
the airport light can send a beam of white 
light a mile into the air. A pull of the trig- 
ger changes the beam to red+ ond another 
flick changes its color to green. 



A 



Brain Waves Are Made to Sing 
^To Locate Site of Ailment CV 

^Principles on which wartime si^imriiie 
detectors operate are uaed in a diagnosing 
instiumcnt which converts the human 

brain’’^ minute electrical impulses into 
audible tones. Normal brains give off cer- 
tain patterns of rhythm which have rou- 
tinely been picked up by electrodes, placed 
against tho skulk amplified and recorded 
on graphs. But abnormal brains develop 
difTercnt rhythm patterns, especially in 
certain types of epilepsy and, it is believed, 



Lock Cap oti Water Outlet 
Guards Hidden Valve 



Tampering with a water outfetls* 
prevented by a lock ing cap that 
needs a key to be opened. When 
opened for use, a specially designed 
pipe fitting, threaded at one end for 
the hose cimnectioti, must be in- 
serted and given a few turns to 
open the valve. Withdraw this 
ling and a built-in spring automat- 
ically closes the valve, Installed in 
a lawn, Ihe cap, when closed, lies 
flush with the ground so a lawn- 
mower may he run over it without 
damage U* the blades. 



in cases of intoxication. Two University of 



Wifh cap ufitotkeif, pipe fining below apeni valve 
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Troop Planes Conoverted Into Flying Ambulances 

->> 



ahml and <l<rm|^t 
an side ef flying ambu- 
Innca hald liqrt of litNrf 
in plai^Oj, vUa faciliTalin-g 
niadkcLl core whih flying 
to hospital^ as pt 1^ft 

yL. u 

Strv-lfhv-r-ca rryjrig jeeps 
□ ItD pull fraiiters bearing 
waunded ta ambulntintn 

plortipt fbfllaw], $p^4d in 
gelting men la hospikolv 
may mean saving a life 



Five minutes saved in 
speeding wounded men to 
a hospital may mean the 
savitig of a life^ five hours 
may save a dozen lives. 
Ambu lances o n w i ri g s, 
converted troop trans^ 
ports, stand by near ev- 
eiy battlefield where 
Americans fight^ ready to 
speed casualties back to 
base ho^itals. Capacity 
of these air-borne coui'- 
iers of mercy is mulLiplied 
by arranging strelehers 
in tiers. Metal arms and 
clamps to hold the litters 
in place make possible 
the transfomiation of a 
troop can-ier into an am- 
bulance plane. Besides 
the pilot and co-pilot, the 
planes carry a medical 
technician to pinch -hit 
for the doctor and a nurse. 
At an ail- Held in Ken- 
tucky, cTei^ practice the 
routine of lifting wound- 
ed men in and out of theu 



big transportst striving 
for speed, smoothness to protect the in- 
jured, and efficiency that will so familiar- 
ise them with the plane's fittings that they 
can work in the dai-k. Cbisses include doc- 
tors studying high altitude medicine^ 
nurses* and medical technicians. Koutine 
for an injured soldier includes first aid on 
the battiefield~a hypodermic shot* a tour- 



niquet or a dressing. Next a doctor* after 
attending him, gathers othei- wounded at 
a sheltered spot where the flying ambu- 
lance lands to pick them up. 



([Folly- hvo states and the District of Co- 
lumbia ai’e using last yearns auto license 
plates by changing the year date to 1943. 
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A ranVf big gun fflv^kt Cind tra£ir bulklt i^Euu 

fi^m rncichina guilt. Buluw, r^liratlng u cdrricl pig»n 




117HAT"S it like to ride inside a 30- 
^ ^ ton tank, buttoned up for battle? 

It"s like riding in a heavy aitplane 
that is taxiing across a rough field. 
You are too busy to hold on and you 
are going to depend on your safoty belt 
to hold you in the seat and on your 
crash hebnet to protect your head 
when it slams against the steel gun 
mount above your ear* 

In front, the tank driver k wrestling 
with a lever to change gears as he 
peers out through his battle slot. Be- 
side him one of the gunners is maneu- 
vering his hand wheels, training his 
cannon on a target up ahead. 

It's a lot hotter than you thought it 
would be^ and dusty. Even with pU 
the ports closed dowm the dust filters 
in and bites at your eyes. But mainly 
you notice the noise. The crew must 
wear earphones and throat mikes for 
communication. The hammering en- 
gine is so loud that you don^t even heai' 
the firing of the heavy cannon beside 
yoUj though you see the breech shoot 
back in recoil and can smell the cord- 
ite fumesi 



What the gunner had aimed at was 
not an enemy tank this time. His tar- 
get WQs a junked automobile hidden 
in the bru^. For instead of being in 
Libya you are on the 30,000 square 
mile “campus^* of the Army's desert 
training center in the southwestern 
part of the United States. Here^ under 
Major Genei!aL Walton IL -Walker, our 
armored ^oind forces^et their final 
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battle training before go- 
ing abroad. 

This training area, al- 
most four times the size of 
MassachusettSp is one of 
the most desolate regions; 
in the world. It is a land 
of blistering heat, extinct 
volcanic cones, jagged 
mountains^ and dusty 
dry lakes. Water holes A 
are scores of miles | 
apart Some early I 
travelers, a few sur-' 1 
veying parties^ and a 
prospector or two are 
the only ones who have 
set foot in some of its 
reaches. 

These factors make the 
desert an ideal training 
ground. The climate is 
typical of all desert re- 
gions, and the terrain in- 
cludes geographical fea- 
tures such as might be 
found in many parts of 
the world. The area is so 
vast that whole cam- 
paigns can be laid out and 
rehearsed in full scale. 
Problems of supply are 
identical with those in a 



Evary member df u deurt raiding party mu it bn- ikiMfid in d if arming hit 
enemy. Abeve^ a Yankee ihewi hnw Iq defend himielf pgntnfit an 
eniiri knife. Aelew^ a captain cr«ep4 Vp Dit enemy OulpDtl, keeping cavered 



big campaign. It is so re- 
mote that new weapons 
can be studied and new 
tactics can be ti'ied out in 
complete secrecy- 

Today a band of big- 
horn sheep in a rocky val- 
ley may be scrambling 
away as a party of para- 
trooper's drift down from 
the sky. Tonight a lonely 
coyote may be disturbed 
by the shrieking of battle 
sirens and the raar of en- 
gines as a dozen or a hun- 
dred tanks charge with- 
out lights across the des- 
ert wastes. 

Just as in a gr-eat bat- 
tle, you can see only frag- 
mentary parts of the fight 
ivhen a fuU-seale maneu- 
ver is being conducted. A 
machine gun crew or 
sijme antitarik gunners 
may be digging in under 
some desert brush. A slow 
“^asshopper” observa- 
tion plane drones by 
overhead, or with no 
warning but their sudden 
roar a squadron of dive- 
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Approaching tn«nl(y, roider chnkti 
an fine my tonlryji obovft, upp*-!* 
rights crew$ aiF armO-red ve-hidsi h&- 
■law paT nicknomei on Iheir lanH^i 

bombers, hugging the ground, 
snarls over and out of sight. 
Dust haze in a distant val- 
ley marks a major advance of 
tanks. Hidden in a box can- 
yon you may find a eamou- 
flaged half-track armox'ed 
scout car, capable o! traveling 
almost anywhere. Its crew is 
living on the “enemy,"* raid- 
ing the other side for fuel and 
food, attacking command 
posts, and sending informa- 
tion back to headquarters by 
carrier pigeon to preserve ra- 
dio silence. They are a red- 
faced and dusty bunch of 
tough desert fighters, each 





Knifa-thrawiag (aboyv) it Q quiel 
way of dhpotihg of a lenlry. Al 
ihooling iha tun wilh 
from a icauf ear^ C4l«»Xki| ntPrrgn- 
lian ii ui^il on wMo-Koli muneuy&rt 

man armed to the teeth. Dis- 
tances are hard to judge in the 
clear desert aii* and it's easy 
to get lost, so the raiders use 
dead reckoning and celestial 
navigation as well as their 
maps. Before the maneuvers 
are over you will probably get 
a glimpse of General Walker 
riding in the luri'et of his tank 
^Worrior” or hanging on to 
the side of his armored scout 
car * War- Whoop** as it chmbs 
over a rise. In desert warfare, 
generals as well as privates 
sleep and work in the field. 
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Ctaver dftfefriiv# havo dawned %h* man with knife. Riighf^ lank'i. me^hkne gun in ectian on lh* ground 



Maneuvers such as these are the Pinal 
part of training. Few men would be fit to 
participate while still new to the desert. 
Even though the soldiers have been tough- 
ened by months of Army life they must 
stiJl be adjusted to the climate. In the sum- 
mer the heat ranges up to 130 degrees and 
it’s sometimes hotter than that inside the 
tanks. Nights are cool and the tempera- 
lui*e goes down to freezing in the winter. 
During the first ten days that they are 
stationed on the desert^ if the weather is 
hoh the men do practically nothing. For a 
while they have a siesta from 10 to 3 every 



day. A maximum of only IS minutes is 
permitted for sun bathing and the men 
must keep their heads covered at all times 
in the sun. Salt tablets, the right kinds of 
foodj and a gradual program of hikes and 
exercises bring them up into condition. 
Oddly, under these circumstances the des- 
ert is an exceptionally healthy place. The 
arid climate prevents most colds and respi- 
ratory diseases. The wooden office build- 
ings at the camp headquarters have double 
roofs to repel the heah Some of them are 
equipped with evaporative air coolers. 
Eveo'^one sleeps in tents. 




A light tank up 0 irijeky embankm«n1 90 lh« it»ulhw«il4rn elv^ert durltig W<rr gnmet, with t^irr*t Opfrn 
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Thk dirterl Comma ndo thowl 10 put Oil triOmy 
untry out of the with hii knif«. At right, Ons- 

of th« defiirl raideri draini lh« loit drop of wolir 



The desert training center is a proving 
ground for materiel as well as for men. A 
special desert warfare board is in charge of 
testing all types of equipment. Guns^ tanks, 
trucks^ food, clothing, photographic equip- 
ment, even mobile paymaster's offices must 
all pass field tests before being judged fit 
for battle service. Radio sets^ for instance, 
must be able to operate reliably after a 

Tha vivid night photograph baEsw ihawi mireafnt of 
Irctcvr bullift bouncing olf omnor of a 30-tan tank 



dust storm so intense that it levek a whole 
camp of pup tents. Dust protection for mo- 
torized equipment is a special study. 

The value of such a testing program has 
been well proved. Early in the war a Brit- 
ish tank brigade, using American equip- 
ment, fought an amazing campaign in north 
Africa. Until then no one had been able 
to operate tanks for more than 10 days in 
a row. The ponderous vehicles had too 
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many weak points. But during 
this offensive the American tanks 
were driven through 32 days of 
continuous service and combat. 
Only 12 minor mechanical failures 
occurred among the 90 tanks that 
participated^ though one tank 
traveled 900 miles. One squadion 
received an average of five direct 
hits per tank, yet only two of them 
were stopped. 

Exhaustion of the men, rather 
than mechanical limitations, was 
the limiting factor. Toward the 
end of the month of constant op- 
erations the men were so worn out 
that they fell asleep at each stop. 
They existed on hot liquids alone ^ 
As for the tanks themselves^ it was 
only necessary to replenish fuek 
w^ater, and oil to keep them going. 
Sometimes these necessities were 



delivered by air. 

Victory in mechanized warfare 
goes to the side that is best trained, 
has the best leaders, and the best 
equipment. That^s the reason for 
the emphasis on letter-perfect 
training on the desert. Instead of 
merely training our armored war- 
riors to be fit for battle, America 
trains them to be fit for victorjr. 



First New Grain in Eons 
Is Wheat-Rye Hybrid 



e Hybrid d 



For the first time 3 
years an entirely new type of grain 
has been developed, through a 
rchcesE that speeds up evolution 
y centuries. It is a wheat-rye 
hybrid, said to give outstanding 
promise of feeding a hungry, post- 
war world. Hybrid plants are usu- 
ally sterile* and the new grain is 
given fertility by, first, a bath of 
cocoanut oil which encomages the 
tiny embryos to grow into large, 
though stei-ile^ hybrid plants, and 
next by treiilment with the drug 
colchicine, which makes them ca- 
pable of reproducing. Colchicine 
itself is an old gout medicincj and 
been found by American sci- 
entists capable of doubling the 
rate of growth of certain trees. The 
new grain* said to equal wheat in 
yield and palatability and rye in 
hardness, W'as developed by 
Swedish researchei^ and has been 



^’own in Eussia, Its many cjq>er- 
imental types all produce good 
baking flour. All other giains an- 
tedate history. 




Hidden Plant Has Tiny' Train 

Tfi C'arrv A irrrnft 



T«ur of undtr^^oufid iritbh plartft jabnl b mod* on midfet irain 



passengers** reads the warning on a midget 
electric train, used for ^eedy ti'ansportation of ma- 
terials throughout the sprawling, underground plant 
of one of Britain’s airplane manufacturers. But the 
edict was waived recently when a group of visiting 
American plane production experts, touring the 
plant, rode the train to inspect work in progress. 



Pistol-Grip Spotlight Hangs on Dash 



V 



Police officers spot their * 'targets’' readily with a 
mobile spotlight^ which may be removed fi'om the 
dashboard of the prowl car and aimed in any direc- 
tion. It has a pistol grip, and a trigger- type sw'itch. 




fp^rilgflt unho^bs frwn daikhoard and nlmt like a pktnl 

f/ ^ 
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Rollup insulating Blanket 
Also Blacks Out Win^ioyv^s 



lower end of the is the pneumococcus 
germ or virus — it would take 1^000^000,000,- 
000,000,000,000,000,000 (one octillion) of 
them to equal the weight of the biggest 
animal, the blue whale^yet the electron 
is far smaller. The mass of the electron 
has been determined within an error of 
one part in 100;, compared with one in a 
billion in comparine kilogram weights. 
Si-milarlyj accuracy of comparisons falb off 
with either increase or decrease in lengths 
being compared. A l,000*meter standard 
base line’s accuracy can be determined 
only to one part in a million^ compared 
with one in ten million for a single meter. 
Diameter of a proton^ smallest known ob- 
ject, has not been determined within an 
err'or of less than one part in ten. 



Swivel Elbow for Hose Faucet 
Saves Kinking tkeB^bb^^ 

Now that gai'den hose ha/ b^om^d^- 
cult to replace^ owners arc taking every 
precaution against its damage. One source 
of trouble — kinking of the hose at the fau- 
cet — can be remedied with a swivel elbow 
that screws into the water outlet. De- 
signed to turn with the hose when it is 



Iniuloling bEa«kaijt*blDnk-Bt ralli up wh4il not in U14 

To prevent the leakage of air ai“oinid 
windows, an insulatmg material is supplied 
in the form of a blanket that can be cut to 
the desired size. When not in use> the in- 
sulating blanket may be rolled up to the 
top of the window. Besides providing 
blackout protection, such insulaiing blan- 
kets could also be used to block off un- 
healed rooms. 



Weighing Battleships and Germs 
Is Tough Even for Scientists.^ 

Measuling an object as big is 4 hatue- 
ship or as tiny as an electron is subject to 
far greater enov than in estimating the 
length or weight of a "medium- sized” ob- 
ject;, such as a standard meter bar or el 
kilogram weight* according to_Bi:udJat'vey, 
L. Curl^ of th e National Bui^eau oL Staadr 
ards. Jtrbattlesiup i/^out the big^st ob- 
l?^]rHnan can weigh directly, but the 52>0(K1- 
ton dreadnaughts of the Iowa class might 
actually weigh as much as 52,052 tons or 
only 51,043 tons without anyone’s knowing 
the difference, for a battleship cannot be 
weighed with accuracy closer than one part 
in 1,000. By contrast, a kilogram weight, 
can be compared with another with an 
curacy of about one part in a biUioii.^&f tlia 



moved ai’ound while watering the laxvnp 
the elbow lakes up any tendency of kink- 
ing. The brass swivel mounting, packed to 
prevent water leakage* operates with a 
moderate tug. 



CNamcs and addresses of makers or sell- 
ers of commercial products described in 
this magazine are listed in the Where- to- 
Buy-It indes. Write to them for additional 
information and be sure to Say You Saw It 
in Popular Mechanics. 
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Craftsman 




CUTLERY 

buutt Uach4jom MadeA 



STAND AS1> 

1 " POWER- 
HACKSAW SlAGE 



MOftfE OF BEVEL NEEDED 
FOR VAfilODS types of CUT 



By Alexander Maxwell 

\\7ELL tempered, razor-sharp knives 
that keep their keen edge can be 
ground from worn or broken power-hack- 
saw blades^ obtainable at many siiacbijic 
shops. As these blades are made of hard 
steel alloy such as molybdenum, which is 
so tough that a file will not cut ih shaping 
the blades must be done on a wet grind- 
stone or very lightly on an emery wheel. 
Heavy pressure results in overheating and 
wthdrawing the temper from the steel, 
which renders the blade useless. T^en 
grinding, a blade should be dipped in wanm 
water every half minute or so, but if it is 
hot enough to sizzle, aUo^v it to cool in the 
air. Tempered steel should never be im- 
mersed in cold ivater while the metal is hot. 

When grinding knives from hacksaw 
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fiLADE WRAPPED V/ITH 
FRfCTJGN TA?E 



CiNlEtY BOB 



Ui* X a "la HA«D-MAfLE 
WHEEL CDAiED WITH 
\v EMEftY GftiTS * 



USIE "Gn£AS£i WHEEL^ TO REMOVE GAINDINO MABICS 



VfOCM^£N 

WEDGE 



^ WOftK HANDIE TD SHARE 
^ OH SAHP^NG DtUM 



blades, the best j>roceditre is 
to work on twn nr threo 
bhides at once. As soon as 
one becomes too warm for 
ihe fingers, lay it aside and 
^vork on the next. The carving-knife blade 
shown in Fig. 1, utilizes an entire hacksaw 
blade. Broken blades ai^e Lised for shorter 
knives. Before you start grinding, the 
shape of the knife is outlined an the blade 
with a wax crayon, and a full-size pattern 
on paper should be made foi' checking. A 
fairly coarse wheel is used to blank the 
knife to shape. Rough- grin ding the tem- 
pered sides to remove excess miiteriah 
which is a slow process, is done on the side 
of a fine wheel a^j sho\TO in Pig- 3* As the 



blank gets thinner it tends to heaf more 
rapidly and therefore it is necessary to 
take hght cuts the entire length of the 
blade. Be sure to keep the blade Tnoving 
rapidly, not letting it come to rest for an 
instant. First work on one side and then 
on the other to cut the two sides down 
evenly* Smoothing of the blade to elimi- 
nate grinding marks is done on an abra- 
sive-coated cloth \vheeh often referrexi to 
as a “grease” wheel because it is smeared 
wUh tallow. Such a wheel consists of a 
number of muslin buffs glued together 
after which the edge is treated with glue 
and rolled in emery powder. Number 120 
powder is suitable for the dressing opera- 
lion. When dry^ the wheel is smeai^ed with 
lahow and is loaded with powdered pumice 
stone. Then the blade is pressed firmly 
against the wheeL dragging it the enlii'c 
length on the wheel as shown in Fig. the 
wheel rotating away fi’om the edge of the. 
knife. Avoid hght pressure as it results in 
chatter marks that are very 
difficult to remove. Usually 
five or six firm strokes are 
sufficient to produce a 
smooth surface. 

From now on extreme 
caution must be exercised as 
the blade has become dan- 
gerously shaip. Slippery 
wi£h gi'ease^ it can inflict se- 
vere injury if it gets 
out of control 
W o 1 ' king the 
amooth surface of 



WOODEN BLAUt 
SHEATH^ 



FINISH PT ORESSING WITH F1IC NLE 
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the blade down t* a silvery sheen is done 
on a cutlery bob shown in Fig. 7* It is 
turned from hard maple, then treated with 
glue and rolled in very fine emery powder 
or silicon-carbide flour. No. 2F flour will 
produce a nice luster but for an e>ttra fine 
finish, make a second hob and coat it with 
No. 500 silicon- carbide flour. In doing this, 
use tallo%v and flim pressure, keeping the 
blade in constant motion. Tlie knife edge 
will now be very sharp but will be “feath- 
ered,” and will not stand up under any 
practical use. A slip stone rubbed lightly 
along the shoulders will alter tlie bevel of 
the edge to a point \vhere the mechanical 
strength is sufficient to support the thrust, 
the bevel being determined by the work 
fbr vdiich the knife is to be used. Bevel A 
in Fig. 2 is best for cutting raw meat w'here 
bone may be encountered, bevel B for 
cooked meat, fowh etc., and bevel C for 
boneless meatj sausage, vegetables, etc. As 
soon as the edge is dulled to the point 
where it reflects light, the knife should be 
reshaipened. Steel as hai"d as this does not 
respond to conventional methods and 
therefore sharpening should be done on the 
500 bob^ well greased, and the edge is fin- 
ished with a fine slip stone. 

The method of fitting the knife \vith a 
washer-type handle as shown in Fig. 4+ is 
advlsablot as the steel is so tough that it 
cannot be drilled for rivets. The guard is 
shaped from a piece of sheet metal such as 
brass. The washers may be Bakelite, sheet 
plastic, leather, havdTVOod, metal, bone or 
any combination of these. To dress the 
handle to shape on a sanding drum a$ in 
Fig. 6, the guard is removed and the wash- 
ers are put on the shank up to the hole into 
\vhich a wooden wedge is inserted to hold 
them. The blade should be wrapped with 
several layers of adhesive or friction tape, 
or otherwise covered to protect both the 
edge of the knife and your hands. A small 
file is used to dress the handle down until 
it fits the hand comfortably. Then the 
washers are removed, the guard soldered 
in place, using acid flux, and the parts are 
assemhlod permanently. Use waterproof 
tile cement on the washers. Note that the 
last two or three of them are drilled to fit 
a compression screw which is pinned to 
the blade. See Fig. 4. With the washers all 
in place, the Eakdite locknut at the end 
is turned up tightly on the compression 
screw, and the cement, which is squeezed 
out of the seams, is wiped off. Then the 
end washers and the locknut ai^e sanded 
do’ivn after which the knife is clamped in 
a vise so that you can file down the bumps 
and Sander marks from the handle with a 
fine- cut Swiss file as shown in Fig. 3. The 
final step is to polish both the blade and 
the handle on a soft muslin buffing wheel. 



Striped Paper on Drawing Board 
Helps Artist Letter at Angle 




Oi^e artist who often had to letter a few 
signs quickly, used diagonally striped pa- 
per as a guide in slanting the letters at a 
uniform angle. The paper was alternately 
stidped black and white and was fastened 
to the drawing board under his work so 
that the portions of the paper projecting at 
the ends and sides caused a tendency for 
him to uncon&cLousIy folloTV tho diagonal 
iines when forming the letters. 



Heavy Timbers Rolled in Place 
With Empty Nail Kegs 

Having several large timbens that were 
too heavy foi^ one or two men to lift and 
carry to a building foundation, one work- 
man moved them by slipping art empty 
nail keg over each end of a timber and roll- 
ing it into place. The kegs provided round- 
ed surfaces at Uie ends of the timber so 
that it could be rolled easily on fairly level 
surfaces. 
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should be long enough to permit a wide 
spread to keep them from being igxilted by 
the fire. If the can has been opened so that 
the tin cover is securely attached to one 
side, you can punch a hole in it to receive 
a wire hook for supporting the kettle- 



A Self Hpeeding Fly Poisoner 

To make liquid 
fly poison avail- 
able to the insects 
and still keep it 
Out of the way of 
children, one 
householder puts 
It in a bottle and 
folds several pipe 
cleaners over the 
bottle cork before 
inserting it in place so that they project as 
shown. The bottle is then provided with a 
stout rubber band so that it may be in- 
verted and hung by a wire hook from the 
ceiUng^ The cleaners serve as wicks to 
dispense the poison. 



Plywood Brace Steadies Ladder 

One painter 
strengthens old 
extension ladders 
that have become 
loose and wobbly 
by simply screw- 
ing panels of 
in. plywood to the 
sides of the first 
sections- If ply- 
wood is unobtain- 
able, substitutes 
can be used, such 
as hard-pressed 
board and similar 
watei'- resistant materials- Toe openings 
are cut in the plywood as indicated so that 
the user can climb the ladder or stand on 
any rung. To be most effective, the brace 
should be placed about 3 ft. below the top 
of the first section. 



Installing a Fuel Pump Easily 

The stiff springs in the fuel pump of a 
car make the job of installing it squarely 
against the engine crankcase flanges a hard 
one if the cam that works the pump arro 
happens to be stopped on a. high spot. When 
the pump does not go into place easily, just 
turn the engine with the cranky or touch 
the starter button gently, until you can 
feel the pump slip down as you press on it 
when the cam stops on a low spot. 



Holder Keeps Blowtorch on Roof 
While Repairmg Eave Gutter 



When soldering an eave g\itter or metal 
valley, the problem of where to set the 
blowtorch while not in use is solved with 
this holder, which is slipped under one of 
the shingles on the rcKjf. The holder is 
made by cutting and bending a piece of 
sheet metal to the size and shape shown^ 
When slipping the holder under composi- 
tion shingles, take care not to damage them 
with the sharp edges of the metal. 



Tripod to Support Camp Kettle 
Improvised From Three Sticks 

Providing a simple ti"ipod to hold a camp 
kettle over a lire is not difficult. Simply 
cut three stout sapling 5tic:k$, insert the 
ends in an empty can and spread the op- 
posite ends to make a tripod. The sticks 
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Indoor Fun With This ^^Ring-Horseshoe” Game 




muth like the ^amg of horte- 
except thial c«rd board a-re 

Ihr&wri ovur ibe f*ne-lhqpfi<l headfi of 
figure cutoukp thii iolerettpng ^tlm4 
will hetp children pa&i uway the doy^ 
when they muit remain bdoars. The 
gaily painled figurei are jigtawod 
from 1-in. itocEt and ere acre wad to 
of the lome material. Two ringi 
for each player ore mode from two 
thie'lcneaiea of U^evy eardboord glued 
logcther, ih^n shellacked and onamelvd 



r SQUARES 






Handle Soldered on Door Lock Makes It Easy to Release 

If you have a door lock of the type shown 
and often Jiave to open the door when both 
hands are full, a piece of sheet metal sol- 
dered to the knob will enable you to release 
the lock with your elbow. The exact shape 
to make the handle will be determined by 
your own particular requirements. 

— F. T. Brown, Chicago. 



C[ You will find that laundered flannel gar- 
ments win dry very soft if they are rinsed 
in water to which has been added V 2 tea- 
spoonful of powdered borax for each quartp 
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1 - 

CfdlfKiry 
holder 

Crhl^ 

pilbw^gfe i» pmr^?f] 



ideol 

eomfflrt- 
thft 

tionger cro^slipr. 



end o folded liDndkerchief protects the bed 
from scratch 6 i. 2— Whe-n not <n hairpins 
ore kept fn nsot order by itJckir>o ^ben^ In the 
bristles of on inverled hand bruih* where they 
coiii be ielected eosily whenever deiiired 




S'— Where t\ i« oecessory to remove o kn-itllng 
needle while work mg on o garment^ pipe^s-lqin 
eleopiers moka eM.ee II? nl &titch hoMci'i^ os bolh 
epdli of ihnrn can be bent ba^lc eosily to keep 
Stilrhe^ from beinQ. slipped olf auldenlally 



2 — Woihing garment* in clean Eng fluids during <oM 
weather is accompliihed ropldiy withe ul dipping 
yoUf hofids in Jhfr fluid by ■using n *lmple vacuum- 
type cfosher, conaislirtg of n funnel to which e tight 
cork Is fi^tod, 4 — On* houwwifa add* flovorin^ ox- 
troct to coke bolter^ one drop a I a timer by pouring 
the extroft in a toblespooPr which ho:s been drilled 
and bent to slip ever the edge of ihe mlKirtg bowJ. 
6 — When a uocijom botlle is dhflicult to cEeoe duo to 
o thin fllvn of milk deposihed on the intiden jus I pul o 
few eeflae ground* fn ih-a bollJic and shake it for 
several minules. This will cleon the eontoirter qyitkiy 
and leove the in*ide sporhling 
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KfVHOLe 

SAW 



?— Candles Won't wobble in Kolden if tFiei^ aro 
flu led near the bortom with □ keyhole law as 
sh-own. B--O^Cupying litlle ipace \ft ihe pqnlry^ 
tkeae i^dividL/al vegetoble bins con be remo-ved 
for ele-qjiing wihhauf Iqaienlng iatiy 



UNMJlSlDE 
OF TABLE 



RIVETED 



WSNDOW- 
SASH LOOK 







9— if you hev-fl an tkStnslon table that 
is nal pi’avidod with a logging deviice to 
kcop it clo4ud lightly, a wSodow-soih 
lock screwed to Ihe inside of ihe opron 
will serve the purpose, 10— Rivelcd to 
one side of a wash botEer near the top^ 
a sTTioll metal cam selves the problam of 
raising a tlght-fildn^ lid wlthaot danger 
of ipilling hot woFe-ir^ 11 — Nojit time you 
Kang a Sul I or coat on the cbtheilipo, 
bend Ihe hanger h«pk Oi Indicated 1o 
prevent it frarn ^tipping off in case a 
sudden wind caniet up. T2--This npo! 
uEeniil holder is just iho thing whore 
drower spaca in tho t richer ii limited. 
It IS formod from □ single piece of hord- 
wood by cutting equoliy Ipocod notEhes 
oiEorg one edge ond rabbeting: the top 
surface o? shown. If a circular sow is 
not available, strips fEHed aitd tacked 
along the front will serve to keep the 
utensils from jliding out of ihe nol^heJ 



3£i.LTrJII 
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Paint Adheres to Clean Building 
Better Than Dirty One 



Time spent in eleanmg the surface of a 
building before repainting it, especially if 
it is heavily coated with dirt and sooti will 
be well worth while in making the new 
paint look neater and last longer. In many 
cases where a new paint job is impossible, 
cleaning the building will greatly improve 
its appearance- A solution of trisodr™ 
phosphate poivder and water makes « 
cleaner for this purpose. If available, rub- 
ber gloves should be worn to protect the 
hands while doing the work. 

— A. M, Wettach, Mt. Pleasant, la. 



Cobble Stones Imitated Easily 
With Cement Blocks 

1 Tvanted a cobble-stone garage, and not 
being a stone itiason+ I produced a cobble 
stone effect by making it of cement blocks 
faced with stones. To make the blocks^ first 
build a few wooden molds of the destied 
size wdth two opposite sides open. Then 
level off and pack down a square of ground 
equal to the size and shape of the mold$. 



Now wet the ground and place the cobble 
stones on it, driving them into the ground 
a distance equal to not more than half their 
thickne^. Next set a form over the stones 
and fill it with cement. When this has set, 
remove the form and wash off the dirt 
from the stones. This will give you a block 
with stones anchored securely in one side. 
By working out the stone design carefully 
in each block, you can make a wall that 
will resemble closely one that was laid up 
with Slones and mortar, 

— A. H. Waychoff, Phoenix, Ai Lz. 



Side Stakes Locked on Truck Body 
By Use oi Turn Buttons 

To avoid the loss 
of loose stakes 
from the body of a 
truck, one opera-^ 
tor notched each 
stake at a point 
flush with the un- 
der side of the 
body, as indicated. 
Then a turn but- 
ton was screwed 
onto the underside of the body so that 
w^hen it was turned at right angles to the 
stake, the end of the button projected into 
the notch, thus preventing the stakes from 
jumping out. It is necessary that the but- 
ton be screv/ed down so it is rather hard 
to turn and thus prevent It from loosening 
and allowing the stakes to fall out. 



Loss of Spectacle Case Avoided 
By Buttoning It on Pocket 

To guard against 
losing a spectacle 
case when caiTied 
in the pocket of his 
shirtj one work- 
man attached a 
bead button to the 
side of the case so 
that it would en- 
gage the pocket 
buttonhole. The 
button was fas- 
tened to the case 
quickly by slipping a small piece of cloth 
through the eye and then using sti'ips of 
cellulose tape to secure the ends near the 
top of the case. 



CBefore using a new paintbrush, iTs a 
good idea to slap it against the palm of your 
hand several times to shake out any dust 
that might have collected in the bristles 
while the brush was in the store. 
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These Sleeve Pads Help in Ironing Garments 




If you dti j’LOt have regia lai' sleeve pads 
and boards available lo do a neal job of 
ironing garnienls. these substitutes wlW 
serve the purpose nicely- For ironing 
high pufTed sleeves you can use a pad 
of the kind shown above. It is made by 
folding several tlnck nesses of cotton lo 
form a rectangle about 4 by 6 in,, after 
which tbe layes's are tacked in several 
pbcQS with tliread and then slipped into 
a cover made of muslin or similar ma- 
terial. On work I'eqLiiring a regular' sicqvc 
board, you uiui use one made as i^bown at 
the right r Several large magazines ure 
rolled and tied at the center atid en<ls, then 
padded with an old Tuj’ki.sh towel and 
slipped into a cover made of muslin. 

— Bcnj. Nielsen, Aurora, Nebi% 



Pieces of Thread Brushed From Cloth With Abrasive Stick 




When ripping the soam of a garment by 
cutting the thread, pieces of the latter that 
adhere to the cloth where they are difficult 
to brush off can be removed with an abra- 
sive stick of the type used in manicuring. 
U-se the stick with a brushing motion and 
the abrasive surface will pick up the 
threads without damaging the garment. 



Making Antique Panels 

To antique a wood panel, combine raw 
sienna with a bit of raw umber and a touch 
of Venetian red. Dilute this mixture with 
thin glue size. After the finish is dry, apply 
a thin coat of bleached shellac and rub 
down with fine sandpaper. Repeal until 
surface is smoothr A final finish may be 
made of flat lacquer or rubbing varnish. 
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Frozen Shut-Off V alve Thawed 
With Exhaust From Motor 




Wlien the underground shut-off valve of 
a large city water pipe could not he oper- 
at^ because it was frozen^ one workman 
slipped a hose over his truck exhaust pipe 
and then lowered the other end of the hose 
down in the valve housing as indicated. In 
this way, heat provided by exhaust from 
the jTinnmg engine accomplished the task 
in a few minutes. 



Marking Thread Notch in Spool 
Makes It Easy to See 

If it ii difficult 
for you to see the 
tiny notch made 
in a spool for se- 
curing the loose 
end of the thready 
just mark it with 
ink or a colored 
crayon. This will 
make it visible at 
a glpncct und also serve as a reminder to 
secure the thread end, thus preventing the 
thread from tangling wuth other spools. 



Protect Your Guns Against Rust 

Rusting of guns may be avoided by de- 
posiUng in the gun cabinet a lump of gum 
camphor half the size of one's fist. This 
absorbs humidity within the cabinet and 
give.s permanent prat&ction, regardless of 
atmospheric changes. The same idea is ap- 
plicable to a mechanic's tool chesh Bright^ 
ly finished scales, micrometei's, etc., when 
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handled frequently are not only subject to 
atmospheric changes, but also to unsus- 
pected dampness of the hand$. A small 
lump of camphor no lai'ger than a hazelnut 
in each drawer of the chest is sufficient. 
The camphor will he ineiTective if tools are 
put away damp with moisture from han- 
dling them. They should first be vviped 
with a cloth or chamois that has been 
dampened with a neulral oil or plain liq- 
uid vaseline and then filled thoroughly 
with a good mst inhibiting grease, or oven 
plain yelloiv vaseline from the dime store* 
Automotive greases should he avoided for 
this puipose as they are not intended for 
such uses. A good compound for impreg- 
nating the cloth consists of equal parts of 
anhydrous lanolin and vaseline. Waim 
them together over a slow fire to remove 
traces of moistui e. A few lead or zinc 
shavings \vill neutralize any acidity pres-^ 
entr When cool, strain and \vhip thorough- 
ly with an egg beater and pack in cans. 



Deep Irrigation for Trees 




A couple of wooden columns sunk about 
3 ft. into the ground on each side of a small 
tree will be a great help in getting water 
to its rooU when required. Water is run 
into the columns and passes into the gi^ound 
around the tree roots through holes drilled 
in one side of each column, the holes being 
covered with screen wire to keep dirt from 
falling into the columns. 



Stainless Nail-Hole Filler 

Fi'equently decorators fill nail holes with 
pure yellow beeswax or tinted nonshrink- 
ing crack fillers instead of an oil putty, 
which may leave oil rings unless used with 
a linseed oil stain. Filling na.il holes is done 
after a stain coat and before the finish coat. 



CLace will look nice longer if^ instead of 
using starchy you dip it in water in which 
two lumps of sugar have been dissolved. 
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CRQCl-E FOR BatTOM 



homemade clamp 



pONTRARY to con- 
ventional rnethods 
M'here faceplp-te groov- 
ing is limited to cuts en- 
circling the woi'kj here's 
a way tc *Tirn ^ bowl 
having vertical grooves 
cut in the side, which is unusual in appear- 
ance and pejplexing as lo how it was done. 
Tlie secret, of course^ is the use of a stick 
instead of the customary blocks first groov- 
ing it and then cutting and assembling it 
to form a ring which is tui‘n.ed in the usual 
Way. Other advantages are that no end 
grain is exposed, and it is possible to ob- 
tain two- tone effects of contrasting woods 
in segments instead of horizontal layers. 



The slick is turned a 
uniform diameter of 3 
in, its entii-e length and 
liii-in. grooves are cut 
Vin in. deep, each group 
of grooves being spaced 
3 in. apart from center 
to center. The stick should be 30 in. long 
although the portion used for the bowl re- 
quires onJy 24 in. The extra stock enables 
you to hold the piece accui ately against the 
miter gauge of the circulai- saw as the piece 
becomes shorter. The miter gauge is set 
at 67^/2 degreest which cuts oft the slock 
at a 22 degree angle to the squared end, 
Tq test whether you arc cutting the angle 
correclly, take a length of 1 by 2-in. stock 



Segment as^^embly and trick 
chucking combined to produce 
unusual bowl wUhoui end grain 

By Ben[amin Niefsen 
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which it an easy matter 
lo line up the centerlines 
of the work with this in- 
dex mark on the gauge as 
shown in Fig. 6. Although 
it is possible to hold the 
work against the miter 
gauge by hand, it may 
turn slightly while saw- 
ing and therefore it is host 
to clamp the work se- 
curely to the gauge. 

Next, the segments are 
drilled for short dowel^p 
which requires the use of 
□ jig like the one shown, in Fig. 6 
to hold each segment at right an- 
gles to the bit. Tlten the segments 
are glued together and the comers 
are flattened as in Fig. 3 to permit 
a band clamp like the one shown 
in Fig. 5 to be applied. Use a wa^ 
teaproofp resin -type glue, apply- 
ing a second coat to the Qnd grain 
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and cut off four pieces, tui-ning the piece 
upside down for each cut and being sure 
that the pieces are all the same size. Then 
Ht the pieces together on a sheet of paper. 
The ends of pieces 1 and 4 should come 
flush on a straight line pi-eviously ruled on 
the paper. If this is the case, the miter 
gauge has been sot correctly. Then pro- 
ceed the same way in sawing off the seg- 
ments from the stick. These should be 3 in, 
in length minus the thickness of the saw 
cut, because the saw should be centered on 
the starting mark for each cut instead of 
on one side of the mark. In cutting off the 
segments, it should be remembered that 
the piece must be turned over exactly 180 
degrees for each cut. To do this ace urate - 
you maik two lines diametrically oppo- 
site each other on the stick. Then mark the 
€Hlgc of the miter gauge exactly in. 
above the surface of the saw table, after 



Just before pressing the contacting surfaces 
together. 

Mounting the ring on a faceplate for re- 
cessing the bottom as in Fig. 4 requhes a 
fecial chuck as shown in the section aJ 
detail of Fig. 5. Here a disk is attached to 
the faceplate and is beveled to fit the ring, 
the disk being left on the faceplate so that 
a second beveled disk can be screwed to it 
to automatically center the ring. Aiter 
cutting the rabbet, the bottom oi the bowl 
is glued in place and the work is turned 
end for end on the faceplate as in Fig. B. 
A piece of paper between the scrap block 
and the bottom of the bowl will help in 
separating the two when completed. In 
turning the outside to shape^ just enough 
stock is removed to round it nicely and to 
avoid cutting down below the grooves. 
Finally, the inside is hoUo^ved out as shown 
in Figy following the contour indicated. 
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Tandem Seat to Carry Child Safely on Bicycle 





Riding a small child on. a bicycle can be 
done safely with this tandem seat, which 
is strapped to the luggage carrier. A sim- 
ple footrest is provided and the rear wheel 
has a gUEird to keep the child^s feet f]’om 
accidentally getting into the spokes^ The 
seat IS of the type that hooks over the hack 
of an auto seat and is altered to make it 
suitable for use on a bicycle. For most 
seats of this type, the alteration will con- 
sist only of providing a wooden bottom and ^ 
back. In the originah the seat hooks were 
cut ufl and bent over the upper edge of the 
hack piece where they weie screwed to 
the hack to hold it in place. The bottom 
was cut to size and screwed to the arm- 
rest supports. Projections were left on the 
fj'ont and rear edges of the bottom for at- 



.i=LY/i^OOD 



taching straps with which the seat is fas-- 
tened to the luggage carrier. The guards 
for the lear vidiccl are? pieces of hard- 
pressed board Inc^d with cord to the rear 
fork and luggage- carrier support. 

— Ethel E. Banger Sacramento^ Calif. 
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Badly Cracked Ceilings Repaired Easily With Water Glass 



If the plaster on your ceiling is badly 
ci'acked and has loosened from the lath in 
spots, a coating of sodium silicate (water 
glass) on the lath side of the ceiling be- 
tween the joists is an economiciil method 
of repairing it temporarily until it ean be 
replaslered. Buy 3 to 6 gals^ of water glass, 
depending on the size of the ceiling. Add 
an equal amount of water^ mixing about a 
pailful at a time. Apply the mixture gen- 
erously v'ith a large brush. This will fasten 



the loose plaster to the lath, sealing the 
cracks and tightening the whole ceiling. 
Even bad crucks and sags can bo taken care 
of easily by forcing the plaster back into 
place bcfoTc applying the mixtui-e, using a 
prop to hold the plaster until the mixture 
haideits, which will take an hour or so. 



CPsp^ii" that sticks to tabic tops and other 
polished surfaces can be removed easily if 
it is first softened with olive oil. 
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Hedge Shears ^'Hollow Ground” 
With Sanding Block 



proves highly elTective eKcept in those 
eases where water has entered with the 
gritty matter. — C. E, Packer, Chicago. 




An easy way to maintain the hollow 
ground inside surface of a pair of hedge 
shears is to use a piece of emery clothe This 
is tacked to a wooden block that has a con- 
vex surface formed on one ^Lde to confoiTn 
to the surfaces of the shears. When sharp- 
ening them^ the abrasive- covered block is 
rubbed back and forth over the inner sur- 
faces of the blades. 

■ — Richard L Salzer^ Baldwin, L. I.* N. Y. 
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Keeping Dust Out of Car Brakes 

Better action and longer life of brakes 
result by keeping them free of dust and 
grit. An easy way of doing this on the reai^ 
wheels is to drill a hole 1 in. below the top 
of the brake backing platCn Then^ with 

compressed air, 
any accumulationL 
of dust and grit 
can be blown out. 
A cork should be 
kept in the hole to 
prevent the easy 
entrance of addi- 
tional dirt. This 
idea also may be 
used on the fi'ont wheels but the ease with 
which they can be removed and replaced 
makes this hardly necessary* Where cars 
are operated in sandy country or ai^e run 
in wet sand it may be necessary to remove 
the wheels and wire-brush the linings in 
order to get out imbedded abrasive matter. 
Blowing out the brake assembly, however. 




Toothbrush Cleans Egg Beater 

iTs a simple job 
to dean the blades 
of a rotary egg 
beater if you use a 
toothbrush. With 
the brush you can 
get into the re- 
stricted places 
around the blades 
where it is diffi- 
cult to do a good 
cleaning job with 
a cloth. Keep the brush around the sink 
and you Will find many other uses for it, 
such as cleaning graters, choppers and sim- 
ilar kitchen utensils. 




Chain and Padlock Used as Unit 

Where a chain 
and padlock are 
used together, cut 
ofl the shackle of 
the leek and weld 
the chain to it as 
indicated. This 
makes them into 
one unit which is 
handy, and it also 
makes it possible 
to provide a pad- 
lock shackle of 
any size desired 
merely by using a 
suitable length of 
chain. 



Transposed Springs Repair Clock 

Eight -day clocks of the type that strike 
sometimes fail to operate satLsfactorily be- 
cause of a roughened surface on the main- 
spring. When this condition exists^ the 
clock can be made to operate correctly by 
substituting the sti iking spring for the 
mainspring. The reason for this is that fine 
dust works into the coils of the tnaifispring 
and acts as an abrasive^ as the spring very 
slowly unwind.s o vei- a period of eight days. 
On the other hand, the striking spring 
moves rapidly at regular intervals and dust 
has less tendency to roughen ils surfaces, 
— E. T, Gunderson, Jr., Humboldt,, la. 



C[To prevent the inside of a cook- stove 
oven fro-m rusting, leave the door open for 
an hour or so after baking. 
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T-Square Fitted With Cork Foot 
Provides Artist's Arm Rest 




its coarsely woven cotton surface afTords 
the necessary tfaction for tires. Being 
terproof, the hose can be washed off easily 
after use and stored in the Iruck, 



Stake for Tying Boat at Bank 
Cannot Be Pulled Up 

After having his 
rowboat used sev- 
eral times by per- 
sons who merely 
pulled up the an- 
choring stake ft'om 
the bank without 
tampering with 
the lock, one 
sportsman used a 
self - anchoring 
stake- It consists of a length of pipe having 
two pieces of auto-spring leaf bolted to the 
lower end to form wings. When the stake 
is driven into the ground, the wings spread 
under the soil and prevent removal of the 
stake unless It is dug up with a ^ade. 




Needing a rest to steady his hand while 
lettering small showcards, one artist uses 
his T-square as shown. A hole was drilled 
in the blade near one end to take a cork^ 
which raised the blade slightly above the 
woikp thus providing an ideal rest without 
having to resort to a piece of extra equip- 
ment. When not in use, the cork can be 
removed so that the square can be used 
for its regular work. 



Driver Uses Piece of Fire Hose 
To Remove Truck From Mud 

Noting that a quantity of old fire hose 
was to be discarded, the driver of a munici- 
pal truck salvaged a couple of lengths 
which he carries to aid in removing his 
truck from mud holes w^hen chains are not 
used. Fire hose of this kind is wide and 




Tracing ClotK Is Spread by Pins 
For Imprint of Rubber Stamp 




To hold tracing 
cloth smooth for 
the clear applica- 
tion of a rubber 
stamp, one artist 
inserted round- 
head pins at an 
angle in the ends 
of the stamp block 
as indicated,^ In 
this position, the 
pins contacted the cloth before the stamp 
and spread it smoothly under the pressure 
appliM to make the imprint. 
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A Fire-Retarding Paint 

A paint that will help retard the spread 
of small fires and afford reasonable pro- 
tection for sarfaces where insulation of 
other types might be too expensive, con- 
sists of white lead, 41 percent^ borax, 32 
percent, raw linseed oil, 22.8 percent^ tur- 
pentine, 3.6 percent, and japan drier, .6 per- 
cent. The borax is ground finely and mixed 
with the linseed oil to form a paste, which 
is then mixed with the rvhite lead. The 
lead reacts chemically with the borax paste 
to form fecial heat- repellent properties. 
The paint is restricted to interior use be- 
cause of the reduction in oil content which 
makes it non-resistant to weather if used 
on surfaces outside of a building. 

— H. J. Kerbcr, Chicago. 
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Fireside Seat Has Legs Formed From Dowels 




ADME-SlVf \ 

TAPE - \ 

WrTH COltD I 



-h 

DOWELS WAKKED 'X' 
s GLUED INTO 
} I HOLES IN TOP 



DQWLL 



74 DOWELS 
6 DOWELS 171* 



Set in front of you.r 
or radio^ ihis seat w^ill be a 
pletising addition to your :’noni 
furnishings^ and iU unusual 
uonsii'uelicm makes it an inter- 
Woi'kshop pro] eel. You 
will need 6 ft. of ^ 4 -in. Jilock 
8 in. wide for the tup, whieh is 
glued and doweled together, 
and tl^irty 1-ln:. hardwood dow- 
ehi; six are cut 17 Vi; Sn. long and 
twenty -four of tKem 16=^:i in. 
long. After gluing the pieces 
for the top together and shap- 
ing itj assemble the dowels to 
form the end units^ each of 
which consists of twelve short dow'els and 
three long ones. The latter are used at the 
sides and in the center of each unit, and 
are glued into holes in tho top. As indicat- 
ed in one of the details;, the dowels are flat- 
tened on opposite sides and are glued and 
screwed together. The screws are stag- 
gered and a Vi-in. dowel is used instead of 
a screw in the last two dowels at one side 



EDGE TRIMi 
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of each unit to avoid having a screw head 
exposed. Curved blocks screwed to the 
underside of the top at both ends to bear 
against the dowel iinitsj add rigidity. The 
units can be glued to the blocks, if desmed. 
Complete the scat by upholstering the top 
and ti^imming the edges^ three methods of 
which arc shown in the lower right-hand 
detail.' — A. M- Youngquist, Toledo, Ohio. 



Garment Drawstring Inserted Easily With Bicycle Spoke 



Kunning a diawstiing through the hem 
of a garment is neither a diflicult nor tedi- 
ous job if you use a ^pokc from a bicycle 
wheel. Just fasten the string to the bent 
end of the spoke and pu.^ the spoke 
through the hem as indicated. If the string 
is too wide to tie it to the spoke, attach it 
with a small piece of adhesive tape. 



CA sspring-injc clothesspin with yniir name? 
imprinted on it is handy £oj‘ {flipping youi* 
lubbers together when attending parties 
or other gatherings. 
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By W. Clyde Lamnney 



HAND 

SPfiAVEtt 



RID Qifo*tA, 




APHIDS 

Thcie tier dlldck ^ony tr»D-i, 

fh-rubxpDnd ploRHr T d canEroil hherTi on 
tend'tJ' p]nnlx Hftd iheubt, apply n\ct^- 
Ime or tpnp iprayx br diJill, r#-peai'' 
edly. ftool o;phidx, hluixh-greerl ifi C^- 
w, -Bn*- difCeuragcd hy wood OlbiV 
ond of lobCKCO duxl and -air- 

ilok^d limv in ptarhi^ 



ASIATK fiEETLES 

CinnooiQin-' brown In itolcir, (hoy imO'y 
b« fovrhd Fi) ib-B- lei] arnund pln-ntS. 
Thoy rood Ol nighE, rotntff tho i^iil <al 
daybraoki and or# dotiClod inoinly by 
lb? diamnge. Sprny planit VviJK l«od 
orstnolii. Whvn □ Ipwn !$ infei-Fedr 
apply powd«r-ed 1«sd prunot^ 3 Ibx. 
to 1 .000 xq. U. ol ivrt^C*. 



JAPAN&SI BCfTLES 

On mage PtiOny ploolt ond !lro*l. 
pfUiiES- rnoy fae prcrecEed in lOmt EJ^lOnt 
by 1-proying with □ xn4ufinn ccHixixling; 
pf hydraled llmfl-j 5 oi-, ond wbeot 
ngur, 3 nz., iiv woEor, 1 gol. f«K inffsE- 
od ipre-nd powdered lood orie- 

■nntfl„ S le 10 tbi., miHod in fnvr timm 
iS$ weighE in aeod IfOW It. 



LINED ?IANT BUGS 
IlrtHins aro afEen iniorad by lined, plan! 
bu^li. Knqtifing fhi b-M^ SnlO o can 
af worer fhimad wirh ke^merl# U oas 
I pwly merhed of p‘«dudng 

1h*ir rt umtMtf- N icp1 in* may ba -dwitwi 
6f ip^ayfld *n iSi# pin ms. (dta lo 
)c«p o tbarp wnfch for tha bltg-t when 
the plnoEl- y^iung. 



W HEN tendrils and branches 
□f choice plants and shi'ubs 
show signs of withering or droop-- 
ing, and when seedlings or ti'ans- 
plants in the vegetable plot take 
on a sallo^v color and refuse to 
grow with ordinary vigor, no time 
should be lost in getting busy on 
the bugs with sprays and dusts. 
At the top of the page are shown 
some simple and inexpensive hand 
sprayers and dust guns for effec- 
tive application of dusts and 
sprays. Manufacturers generally 
give detailed instructions regard- 
ing their operation. Likewise, 
makei'S of sprays and dusts tell 
exactly how to mix and apply 
them either dry or in solution. 
Although commercial users of 
large quantities generally follow 
a given formula, the user of pack- 
aged sprays or dusts in small 
quantities should be careful to fol- 
low exactly the maker's directions 
as it sometimes happens that the 
efiectiveness is determined to a 
certain extent by the quantity and 
the means of appUcalion. Consid- 
ering this, the manufacturer has 
made up instructions for using his 
product accordingly. 

Only an entomologist o£ Tvidc 
experience can know and identify 
all the insects and the true extent 
of their depredations. So, take a 
round dozen of them such as you 
see pictui'cd here and keep in 
mind that “bugs" is only a very 
general term. There are a few 
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GARDEN 4 BUGS / 



POWDEH 

om 



FIEID DUSTER 



worms th]’0’^\Ti in, ?i'; you will note, 
but the list does include se\'eraj of 
iibutil the iiio:jt widospicad and 



HAND DUSTER 



exasperatiTig pests that the gar- 
dener and flower grower must 
battle against, For example^ take 
aphids, or “plaTit lice,” as people 
commonly and aptly call them. 
They are tiny things and you must 
look closely to dLscover them even 
when they are gathered in clus- 
ters as is their habit. Note that in 
the Caption regarding aphids sev- 
eral dusts and sprays are recom- 
mended. One thing to be kept in 
mind I5 that very often the exact 
spray or dust used is not as im- 
portant as persistent application,. 
One can^t just spray or dust once 
or twice in haphazard fashion and 
expect the bugs to leave. It is gen- 
erally necessary to keep after 
them continually. Often^ in heavy 
infestations of certain insects as 
for instance ^vith aphids, it be- 
comes necessary to risk n certain 
amount of damage to the plant or 
jghrub by continued spraying or 
dusting to get rid of the pests. 

You will notice from the cap- 
tions accompanying the illustra- 
tions of the various insects^ that 
often a single spray or dust has 
been found effective against a 
number of them. Old standbys are 
the tobacco dusts and nicotine 
sprays, rotenone and pyrethrum 
dusts and sprays^ and arsenate of 
lead. Insecticides fall Into three 
classes: stomach poisons, contact 
poisons, and fumigants. The latter 
ate used more commonly in 
gi^eenhouses and other endosures. 







RED-BAMDEO LfAf HOLLERS 
A rnraf rolled' tip lepliH]/, pr ipmiilimBi 
»v4rnl \enviti cpugh! Fn n 

wflb, (hfl hams of □ lanF ml Ur 

■cal^rpillor. Sprci;^ing ar du&hng ihauld 
hi rfona ta kill thBi pf-tif 

teforE ihey hpvfl- flCCOin plilh&d mifch 
leP-f i’fllling. L^ad braaivPlE J-iqI' been 
fpund la bii an Ipfa'^i 



RED SF’IDERS 

The red s^pid-ar really □ ifTii|'£^, h s-yCki- 
fhf lif« fr«m picmrtilfid yt^alablri in 
ip haul^j 9i'£enha-i»e Dr gardo-p^ pncl 
eFsfl erfocJfs- moFiy Iree-s aod ihrabi 
on Fha urid4rs.idlE of FeovEx. A paw- 
drry whiPE cool belrayx pha :i-pi^Er'x 
praxanca. Spray wiPh I ima-xulphuTi. 
raicnane ar pyrElh/ym, 



LEAFHOPHERS 
a:phiids, ihe ;uqkin^ ifl-oF- 
n^ppBTi, tiny, bcflile-hke bugs., ollack 
n^orJ^ oil tan plonla, sapping vit^lily 
and morring beauty of folFo-g#, at 
w«ll 91 Tfon^rr^iHirt^ diisnsEx *n tP 
Sproj^ wiph O rtiitohine xaFulun or p 
FEphrum an phe leovex wh^-p tha y.aun-g 

lipFhiipptrf fifjp appear. 



TARNISHED PLANT BOGS 
DaKliaiH itnniat, titter chirysanihc- 
ClF^ xuscepPibEfi, Adfu^l bu>gx Ors 
li i-n. Jong. wiPh black and 

SPr^'aikx, Faund irnder slant I, 
l«>Oye5, in bark, (iptf amopg Mtrt* 
waad?, Pyf^phfum iproy^ or duit. and 
salphuf duSi Ore n1adarol$|y 
Cr«in- up tfasii end wtiJx. 
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B AO WOtlM a 

Spindll-ih4^p»d bdgi tamn en arbar- 
vitar, red cedar, rTk 4 pF« gnid 

lOFhfr tr««¥ and xhfuti, n-rv ‘'pAfltvbl*'' 
hduxel g-f bogwgrmf, Pick and hujn 
oil gf ihg bag-1 tti dfiilroy lb« 

SprCi/ 6t duS-T Thf inf#|tfld Irasi *nd 
pl^nH '^ilbi load □rEvnaFs ^h-B‘n tk* 
Igrvgc 'Feeding p4rrgd Jlgrll-. 



CUTWOHWS 

Th#S-ff wo#m> will flilack Jf^gag gardtn 
pignli and »omfl erngnivniol leid*- 
Nngx. Td cgntrgi 4 Cb 11 «r a palior^ 

bran maxh around ihe pl-ant‘x in the 
ipv^fiig^ [Uil b«fc^rg dark^ the- cut- 
wormi dFn# *1 fiFghl. €arlj^ Ift ih-& 
morning the moxh xh ould bn ga^Kerad 

Up bQlgf-e birds diica^«f Ir. 



FALL 

THbed yffllow. black>-s-pgrre-d, hgiry 
worm^, living til liint af wg-v^ri 
avief fh* *ndi &f br-gathei, can cauxa 
ae^erfr Sniu^-jf 4o faiiage of mDro thor^ 
100 troBX vorlgvi kiodf, Pfune The 

infecro-d binnch^tt fif'd carefully burn 
tb»m wi^h rhe wtbi, er iprny fhem 
Vrdh arSienglB of lead. 



laiS BORERS 

Gii-gwfid frif- ItDVfiH. indicfil?- ba^fi-^l. 
which travel dawn lo the rh^tarfttfi. 
tiufn rha w-orxt pSnnlx: Pdfs orharx and 

dip in cfiFrasivf subSimaie, 1 re l.flOO 

{■□lulign.. ht.f or rail rkliDom- in 

di/ iviphur gr gyptyrr. -Spray the new 
grov^th crF leavcx in ihe xpring with 
orienaii af le^d gr nicati-n*. 



There is a fourth type known as 
repellents — materials which keep 
insects away because of color, 
odor, or some other property dis- 
agreeable to the biig. Concerning 
the various stomach poisons^ lead 
arsenate in its prepared forms is 
one of the most effective poisons 
for use against the chewing in- 
sects such as beetlesp caterpillars, 
and grubs* It also is combined 
with nicotine and with certain 
fungicides, an ekampie being bor- 
deaux mixture* Calcium arsenate 
{arsenate of lime) is sometimes 
substituted for lead arsenate but 
it must be applied cautiously to 
tender foliage. Of the contact in- 
secticides, nicotine is the must 
widely used, chiefty because of its 
low cost and great range of effec- 
tiveness, Mixed with hydrated 
lime or sulphur, it is especially 
useful as a dust. Used as a spray, 
a common dilution is one tea- 
spocnful to a gallon of water. For 
additional elTectJveness it is often 
recommended that 1 fluid oz. of 
liquid soap be added to each gal- 
lon of spray to act as a “spreader," 
In any case^ remember to follow 
the maker^s directions when mix- 
ing small quantities^ The spray 
kills by contact with the body of 
the insect, hence it is effective 
against sucking insects such as the 
aphids, leafhoppers, and red spi- 
ders, although pyrcthium sprays 
ai e generally better for the latter. 
Another way of foiling the cut- 
worm is shown at the top of this 
page. Cone-shaped paper disks 
are fitted around the tender trans-^ 
plants and weighted at the edges 
with soil. This method is used 
where you caimot use the poison 
bran mash. In both spraying and 
dusting either stomach or contact 
poisons^ it is especially important 
to remember that the material 
must reach the underside as well 
as the tops of the leaves and that 
the contact poisons must strike the 
body of the insect in order to be 
fully effective. Tlie best time for 
spraying or dusting is, of course, 
difficult to determine by mle, but 
generally dusting should be done 
in the early morningt the ideal 
time being just before the dew is 
completely dried off, \vhile the air 
is sUllt when there ai“e pros- 
pects of a fair day. Spraying can 
be done quite effectively under 
the same general conditions. 
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A Safe, Quick Change From Swing to Trapeze 



On swings that have 
chains instead of ropes, it 
is possible to make the 
swing scat and a trapeze 
bar interchangeable by 
using a repair Jink and a 
heavy harness snap in 
each chain at the height 
the trapeze bar is to be 
attached. Two links arc 
icmovcd from each chain 
so the length will remain 
the same. Eyebolts are 
filled to the trapeze bar, 
tlie ends of the screws be- 
ing pccned so the nuts 
cannot come off. The ar- 
rangement of fastening 
the chain to the seat with 
eyebolts as shown, can be 
improved by providing 
yokes or h^mgers of an 
inverted V-shape at the 
ends of the .^eat to pre- 
vent tipping easily when 
children stand on it. 
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Novel Hardwood Trinket Box Has Secret Compartments 
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Although this little trinket box 
appeal's empty when the lid is 
raised, it has two secret compart - 
mentsj which provide an ideal 
place to keep rings and other small 
jeweli’y. To hide these compart-- 
ments effectively, a careful job of / 
woodturning is required, as all 
parts should fit perfectly w^hen as- 
sembled and the desired finish has 
been applied. By attaching rubber 
bands as shown, both secret com- 
partments are kept closed, in case 
the box is turned upside down. 
The rubber “band ends and tack 
heads can be concealed easily by 
gluing cardboard disks over them. 



Checkerboard Made of Inlaid Linoleum Is Durable and Attractive 



If you can obtain some inlaid linoleum in 
coloi'ed squares, such as gray or dull blue 
and ivory, you can make a good checker- 
board from them. Such colors are not in 
harsh contrast and do not tire the eyes, and 
the soft surface of linoleum is ideal for 
ploying. It is glued to a piece of % or 
in. plywood and the edges are finished 
with thin molding all ai'ound. Stain and 
varnish the molding and the underside of 
the board, and glue a felt or leather disk 
at each comer. After setting the squares 



in place wdth glue, Lay a flat board over 
them and weight or clamp it down. It may 
be necessary after the glue has set to use 
fine sandpaper to get all the edges flush. 
In Case you can’t find linoleum in squares 
you can cut them separately from scrap 
linoleum of the right colors. Cutting should 
be done with a heavy, sharp knife. 

— A. D. Pitney, Chicago. 



([Gum can be removed from clothing by 
chilling it writh ice until it is very hard. 
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Trailer End Gates IntercKanged 
To Haul Different Boats 




Anyone having two bnals of different 
types csn utilize one small trailer to haul 
them by pimply makint^ two sets of inter- 
changeable end gates. In this way, it takes 
but a minute to make the trailer suitable 
for either boat. The top edge of each end 
gate is cut to the contour of the boat bot^ 
tom it is to carry and padded at the points 
where the bottom of the boat will rest on 
it. The padding can be pieces of old tirest 
if available, or you can use several thick- 
nesses of burlap, canvas, of Other suitable 
cloth. The boats can be tied down to the 
ti-ailer xvLth rope or leather straps as de- 
sired.-^ Herb Clarine, Faribault, Minn, 



Wire Soldered a (Bottom of Oilcan 
Prevents Clogging of Spout 

Tq keep dirt 
from clogging the 
spout of his oil- 
can, one mechanic 
drilled a small 
hole in the bottom 
of the can and in- 
serted a length of 
pianu wire to ex- 
tend just slightly 
below the top of 
the Spoutp A drop 
of solder was then 
used to hold the 
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wire in place and seal the hole. With this 
arrangement, any dirt that collects in the 
spout can be ejected quickly by pressing 
the bottom of the can in tlie regular way. 

Pencils Pointed WitK Sandpaper 
Tacked on Drawing Board 

Draftsmen and 
others who must 
sharpen pencils 
often to produce 
fine lines on draw- 
ings, will find a 
small piece of 
sandpaper handy 
for this purpose 
when tacked to the edge of the drawing 
board as shown. For best results, the sand- 
paper should be folded in halfT abrasive 
side in, to form a pocket that will catch 
graphite dust or lead particles that are 
ground off as the pencils are sharpened. 

— Wm. Swallow, Brooklyn, N. Y. 

03 in Selector Snapped in Purse 
To Locate Cliange Quickly 

Women shoppers who have difficulty in 
opening their coin purse and locating 
change when carrying a number of pack- 
ages can avoid such trouble by fastening a 
coin selector inside their regular purse. 




These selectors are generally available at 
ten- cent stores and they can be held in 
place by securing a dress snap at each cor- 
ner of the case as shown. In this way^ one 
selector will serve for a number of purses, 
as extra snaps can be sewed to other lin- 
ings in a few minutes. 
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Easy Way to Hold Paint Bucket 
While Painting Fence 



You can avoid stooping to dip the brush 
in s bucket when pamting a fence if it is 
hun^ from one of the pickets as sho^^Tl. 
Just punch a hole in an empty can to take 
a wire hook and invert the can over the 
end of a picket as sho\^'^lt hanging the pain t 
bucket from the hook. 



Rainproof Ventilating Frames 
For Porches and Bedrooms 

Wooden frames covered with wire glass 
and attached to windows to project out- 
ward at an angle as shown ^viU enable you 
to keep the windows of a bed room or 
glazed porch open for ventilation without 
any possibility of rain blowing inside. This 
idea is especially handy in homes where 
the members of the family are away dur- 
ing the day^ as it permits some of the win- 
dows to be left open to keep the bouse from 
being hot and stuffy when they retum. If 




it is necessai’y to have the open vt indows 
completely covered to keep insects from 
enteringf screens cEin be used in addition 
to the frameSp or sides can be provided for 
the h'ames to close the window openings 
except at the bottoms^ which are covered 
with screen \vire. 



Cementing Iron to Stone 

If you have occasion to cement iron to 
stone or marble^ the following mixture will 
be highly effective^ It consists of plaster of 
pariSp 30 parts, fine iron filings, It) parts, 
and s^ ammoniac pai^h mix^ with vine- 
gar to form a fluid paste. 



Worn Slots in Miter Box Repaired 
With Hardwood Dowels 

If the guide slots in a wooden miter box 
have become so worn that accurate work 
13 no longer possible, you can I'epaii' them 
easily by using dowel pins set into holes 
bo]’cd vertically in 
the sides of the 
box. The holes 
should bisect the 
original slots and 
should have a di- 
ameter a little 
over half the 
thickness of the 
stock in which 
they are drilled. 

The depth of the 
holes is optional^ 
but should be at 
least half the depth of the original slots. If 
too shallow, the saw may cut inaccurately 
when working near the bottom. Cut doW“ 
els to match the hole depths, glue them in 
place and then cut new guide slots through 
them. If it is desired to repeat the repair 
later, it is easy to bore out the old dowds 
and replace them. 



Hose Replaces Rubber Bearing 
Of Motorboat Shaft 

As the c>utboEsi‘d rubber bearings, often 
Used on propeller shafts of motorboatSi are 
now diflicult to obtain, substitutes may be 
made h'om a piece of steam hose or other 
heavy-tjipe rubber hose. This need not be 
a piece of new hose but should be in good 
condition. The water slots on the inside 
sm-face of the bearing may be cut out with 
a shaip knife kept wet with water while 
tlie actual cutting is being done. The fit 
and general design of the bearing should 
be approximately the same as that of the 
old one. — A. H. Vance, Ft. Lauderdale, Fla. 
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Perpetual Desk Calendar Housed in Small ’Igloo’ 




Tui'ned and finished nicely in walnut or 
maple, this igloo- shaped pei-petual calen- 
dar makes a handsome desk accessory 
which is both convenient and novel. The 
shell is turned from a block built up by 
gluing together five, %-in. disks a little 
over 4 in. in diameter, one of the disks be- 
ing of pine for attaching the work to the 
lathe faceplate. Hollow out the inside of 
the shell to a depth of 2^^ in* following the 
seotlonal view. Then shape the outside as 
far as you can, leaving a V 4 -in. wall, aftei- 
which cut the work free of the pine block 
and finish off the rough spot by hand with 
fine sandpaper. To cut the windows in 
the shelh first drill a row of small holes 
completely around the openings to remove 
the waste and then finish by beveling and 
smoothing the edges with a sharp knife. 
Next, cut and pivot the month disk loosely 
in the top of the shell with a fiat-^head 
screw, placing a thin washer between the 
disk and shell for clearance^ and glue a 
suitable knob over the screw head. 

This leaves the date ring which is held 
inside the shell by a base ring. Turning 
the outside of the date ring after you have 
completed the inside^ requires the use 
of a wooden chuck, tapered slightly, over 
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which the ring can be pressed firmly to 
hold it for turning. The date ring is set on 
the base ring and is turned by bracing the 
thumb, first and little fingers against the 
inside of the shell. The calendar is set by 
turning the month disk Until the proper 
month appears centered in the window 
and then the date disk is moved to bong 
the first of the month under the day on 
which the first of the month comes. The 
calendar is printed full size in the dravr“- 
ing so that it can be cut out and pasted in 
die positions indicated. Note that the date 
cai'd extends about inn above the ring 
to pass behind the day strip. 
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^4i*U0A. CARN I VAL 



X 1 ■■ X 1 T 

CCJA^PART^ENI FOB HK SHOT 



E very yoi4iig5tter loves a cai’nival 
and dreams of having one right in 
his own backyard^ which is iMssible with 
the amusement devices suggested here. 
All ai'e safe and none of them involves 
the use of rifles, dangerous electric con- 
nections or other hazardous accessories- 
IneJtpensive lumber and old material 
may be Used for the stands, horses and 
supports, as they are to be painted in 
bright colors which wiE hide the de- 
fects. Colored bunting or crepe paper 
also may be used td advantage. 

As no carnival would be complete 
without an “attraction" that tests the 
skill in throwing a baseball, we start off 
with the game of ^'Make Old Souipuss 
Smile/^ A piece of canvas is stretched 
between poles, as shown in Fig. 2^ and a 
hole about 10 in. In dlamctor is cut 
through the canvas with the center just 
51 in. above the ground* Behind this 
opening is placed a rack with the double 
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head as detailed in Pig. 4. The device is 
aiTanged $o that if Lhe ball strikes the 
scowling face it will swing over and the 
smiling face will appear behind the open- 
ing. The next time it is hit the faces will 
he reversed again. 

The swinging unit consists of two scroll- 
sawed pieces and a closed frame to contain 
BB shot, vphich serves as a weight to keep 
the unit in a vertical position, the shot roU- 
ing from end to end when a head is hit and 
turned over. The frame is assembled and 



screwed to the back of one of the 
shaped head pieces, the other piece 
being scrow^cd to the frame from the 
front, to enclose it completely. Painting 
faces on the heads as in Fig. 1 and making 
a ball rack as indicated in Fig, 3, completes 
the job. 

The Climbing Fireman shown in Fig. 5 is 
the answer to boys who W'ant to show their 
strength. It consists of a vertical track on 
which a block, painted to represent a fire- 
man, IS made to climb by striking a disk 
on the end of a treadle with a croquet mal- 
let. This causes the inner end of the treadle 
to drive the figure up a back board or track, 
as shovm in Fig. 5. Windows, to simulate 
a skyscraper, arc painted or pasted on the 
boaixl at inter\fals to indicate how many 
floors the player has made the fireman 
climbr If the player succeeds in di-Lving the 
fii eman to the top, a bell rings, indicating 
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PEVEL 



D pei'fect shol. Each player has three 
Hlrikes and his score is the total of the Hoor 
miMihers that he makes. 

The treadle is pivoted to a frame con- 
sisting of two strong pieecSj either solid or 
built-up stocky which are nailed together 
with a spacer at the back. The dLsk or 
strike plpte is made of hardwood and is 
bolted to the treadle with the grain of the 
W'Ood running at right angles to the treadle. 
The back boards showm in Fig. 6, is cut out 
at the bottom to straddle the treadle frame, 
wrhich is screwed to it and braced diag- 
onally* Guide strips at the edges fonm 
grooves in which the fireman Elides? ^d 
stop blocks at the top check the figure at 
this point. The top of the back board is 
finished off with two pieces to simulate a 
roofr The figure is recessed at the back to 
reduce friction and to avoid scraping loose 
the paper windows. In use, the device is 
supported further by stakes driven along- 



HOLE FOR flOPf 

X T'S"X 12^' 

X a*" 

3" X 3J" 



side the treadle frame and by four guy 
wires. 

The Green-Eyed-Buddha Target shown 
in Figr 8 has a special appeal for young 
archers, A modal on the chest has to be 
hit with a suction -cup arrow. Then the eyes 
light lip green and remain lighted until the 
target is reset. The target consists of a 
large figure cut out of waUboard as shown 
in Fig. 7. Fig. 9 shows a rear view of the 
target and the wood framework to which 
the wallboard figure is tacked. Three 
shelves arq provided for batterieSr target 
switch and miniature lamps. Two large 
-volt dry cells are connected in series 
to provide current for the 3 -volt lamps. 

The medal is cut to the shape indicated 
in Fig. 10. Projections on the lower cor- 
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ner$ are bent so that they fit an lion braLk- 
et, to which the medal is pivoted loosely 
enough so that a slight blow will cause 
it to swing back and make contact with a 
brass: strip. Two wood screws and a ma- 
chine screw are used to mount the contact 
strip on. a shelf behind the target opening. 
An additional machine screw or binding 
post IS used to anchor a “pig- tail" con- 
nector of flexible wire, which is soldered to 
the medpL Two miniature sockets for the 
lamps are screwed to a shelf diiectly be- 
hind the eye holes, which ai e covei"od wdth 
green Cellophanen The wiring diagram is 
.shown in the lower right-hand detail of 
Fig. 10- 

Man Overboard as shown m Figs. 11 to 
14, is a riot of fun for everyone. It is really 
the old “Doll Rack” in a new^' foim and 
with a reset arrangement operated by sim- 
ply pulling a cord. The object of the game 
is to see how many figures can be knocked 
over with five baseballs. A canvas back- 
stop is arranged to catch the balls that go 
wild. Fig. 14 details the rack and Fig. U 
shows the reset ai i-angement. The designs 
for the various heads are shown In Fig. 12^ 
and the method of hinging thern to a base 
is shown in the detail at the left. The fea- 
tures are painted on the pieces after they 
have been band-saw^ed to shape. 



The Catapult Bowling Alley will furnish 
fun and amusement galore^ and is large 
enough to play a real game involving con- 
siderable skill and technique- The game is 
played essentially the same as on a regu- 
lation bowling alky except that the bad is 
catapulted as shown in Fig, 19 instead of 
being rolled, and the pins are reset by pull- 
ing cords. Scoring is the same as regular 
bowhng, a game consisting of ten frames 
with only two balls played for each frame. 
If all the piii5 are knocked down by the 
first ball, the score k called a strike and the 
second ball is not used. A strike is indi- 
cated by “X” on your score card. Fig. 20. 
If some of the pins remain standing, the 
second ball is played. Should tbi-; ball 
knock dowm the remaining pins, you have 
scored a spare, indicat€?d by A stnke 
entilles the player to a score of 10 points 
plus what is made on the next two balls 
bowled. A spare entitles the player to 10 
points plus the score made on the next ball 
played. If neither a strike nor a spare hs 
scored in the framet the total number of 
pins knocked down are counted as your 
score. Should a strike be made in the lOnh 
franTe^ two additional balls are played im-* 
mediately and the total score determined. 
A spare entitles the player to one addi- 
tional ball. Strikes, spares and blow's 
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(neithCT strike nor spare) are indicated on 
the ^ore card inrimediately^ but the num- 
ber of points cannot be indJeated until the 
additional balls have been played in the 
case of spares and strikes. The score for 
each frame consists of the points made in 
that frame plus those made in the previous 
frame and your final score is the amount 
shown at the end of the 10th frame. 

Fig. 15 shows how the alley is construct- 
ed. The ends, spacers and cleats are made 
of solid wood, and the other parts of ply- 
wood or hard-pressed wood^ A pad at the 
end of the alley is used to absorb the force 
of the ball, A sloping block at the back 
diverts the ball to one of the gutters, these 
being slanted toward the front so that the 
ball will be rctui'ned to the player. A 1*,^- 
in, billiard ball is used to play the game. 
Fig. 18 shows a detail of a pin and the cata- 
pult sling. Heavy rubber bands are looped 
through the leather ball holder and se- 
cured to two large screw eyes that have 
been opened just enough to admit the rub- 
ber bands. The pins are turned in pairs 
as in Fig. 2L 

Pigs. 16 and 17 show the arrangement of 
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the cords and a detail of the small awning 
puheys that are used to set the pins from 
the front of the alley. The cords ai e strung 
through holes in tiie bottoms of the pins, 
and drawn out through the intersecting 
side holes for knotting. The cords pass 
through the boles on the playing surface 
and through a triangular opening in the 
gutter floor under the playing surface. 
Then they are run through the pulleys di- 
rectly under the holes and are brought out 
to the front of the alley where they are aU 
tied to a ring. When the pins ai^e all set up 
there is a slack of about S in, in the cords 
to permit the pins to be knocked down. 
Soft braided cotton cord about §4 e in. in 
diameter is used. 



Replacing Motorcycle Chain 

’When the rear chain of a motoi’cycle 
must be removed for cleaning and gi'eas- 
ingj it can be replaced on the front sprocket 
more easily if a length of old chain is at- 
tached to the one being removed ^ This is 
left hanging around the fmnt sprocket, and 
used to pull the regular chain into place. 
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Baby Can’t Upset a High Chair 
Hooked to Baseboard 




After a baby gets old enough to stand 
up in its high chair and rock it so there is 
danger of tipping it over, just hook the 
chair to the baseboai'd. Screen-door hooks 
screwed into the baseboard to engage 
screw eyes in the rear chair legs wiU solve 
the pr<jblem^ and take only a second to 
hook or unhook whenever necessary. 

—Helen Thompson, San Francisco, Cahf. 



Paper Keeps Cork From Sticking 
In Bottles of Sugary Liquids 




Corks frequent* 
ly stick in bottles 
that contain sug- 
ary liquids. This 
annoyance can be 
prevented with a 
small piece of 
waxed paper 
smoothed to the 
cork before in- 
serting it. You 
will find that all of 



ihe contents of the bottle may be used 
without a sugary seal fonning on the cork. 



Softening Peanut Butter in Jar 

When a jar of peanut butter is first 
opened, most of its oil is found on top^ 
while the butter near the bottom is dry or 
stiff. Attempts to stir or rc-mix it are not 
only messyi but usually result in splashing 
oil on your clothes or tablecloth. An easy 
way to overcome this problem is to invert 
the unopened jar under the faucet and 
gradually turn on the hot water. Leave it 



there for about 10 minutes with boiling hot 
water running down the sides of the jar. 
An alternate method, in the absence of 
running hot water, is to boil the inverted 
jai' in any tall pot. Do not plunge the cold 
jar into boiling water, as it may shatter. 
Tho heat will le-soften peanut butter and 
cause the oil to rise and permeate the en- 
tire contents. Turn the screw cap dov.Ti 
tightly and put the jar upside down be- 
tween servings.' — Vena* New York City* 



Tack Holder From Pipe Cleaoet 

A handy holder for driving tacks and 
small nails can be made from a pipe 
cleaner. This is bent back for a distance 
of about 1 in, from the end to form a loop 
\vhigh holds the tack. After the latter has 
been started, the cleaner is removed by 
pushing it forward. 



Flap Cut in End of Cardboard Box 
Aids ia Removing Lid 

If you Use card- 
board boxes as file 
cases for photo 

negafive^t maga- 
zine clippings or 
other papers and 
arc often aimoyed 
by the difficulty of 
removing the lids 
%vhen in a hurry, 
c ut one end of 
each box to form 
small flaps as 
shown. These do not mar the appearance 
of the cases, yet they provide a simple 
means of getting a finger under the lids to 
remove them quickly. 

Feather Serves as Handy Brush 
To Recover Spilled Mercury 

Next time you 

are Working with 
mercury in a lab- 
oratory or shop 
and accidentally 
spill some of it on 
the bench^ try re- 
covering it with a 
large feather in- 
stead of a brush. 
The flexibility and 
fine edges of most 
feathers make 
them ideal as im- 
provised brushes 
for gathering the drops and getting them 
back into a container. 
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Fun at the Beach With These Paddle Floats 



Anyone unable to swim 
can still enjoy this sport 
safely by using a paddle 
float like the one shown. 
It is operated by dipping 
the paddles into the wa- 
ter much like paddling a 
canoe. The float is made 
by soldering a tube or 
pipe into holes in the bot- 
tom and cover of a large 
can about 15 in. long and 
10 in. in diameter. This 
permits a paddle bar to be 
inserted thi-ough the can 
and stUl keep it water- 
tight. The paddle assem- 
bly consists of a wooden 
taai' about 1 in. in diam- 
eter and 7 ft. long which 
is slotted at the ends to 
receive the paddles, 
which are made of Vli-in. 
plywood and coated with 
spar varnish. 




Pointers to Help Grow Garden Vegetables Successfully 



Growing a small vegetable gaiden is not 
difficult if it is planned carefully and a few 
important things are kept in mind. First, 
select a well-drained plot of good soil. 
Spade or plow the ground deeply, at least 
S or lO in. This loosens the subsoil so that 
it will hold moisture and the tiny plant 
roots can penetrate it. Work a good fer- 
tilizer into the soil as you prepai'e the seed 
beds. If you do not wish to fertilize all the 
ground in the plot^ fair success can be had 
and fertilizer saved by working it into the 
soil only under the seed rows at the time 
of sowing, or under seedlings when trans- 
planting them* Remember^ however, that 
due to climatic and soil conditions, some 
localities are unsuited for growing certain 
types of vegetables. Inquire from those 
Tivho have grown gardens in your neigh- 
borhood as to tlie kinds of vegetables to 
plant. In general, you can follow the in- 
structions on the seed packets regarding 
planting time and culture. When the in- 
structions state that the seeds can be sown 
as soon as the ground can be worked in the 
spring, do just that. Vegetables of this type 
will not be affected by light frosts and must 
be planted early because they either re- 
quiie a long time to reach maturity, or 
gi’ow best during cool weather, making it 
necessary that they have time to reach ma- 
tiu ity before hot, dry weather starts. When 
planting seeds, follow the instructions 
faithfully as to the depth they are to be 



covered, and fu’m the soil on them with the 
flat side of the hoe. Some seeds can be 
spaced in the trench the distance they ai-e 
to grow, while otliers must be sown at least 
twice as thick as they are to grow and must 
be thinned after the seedlings ai e in, or 
so in height. Be sure to thin the seedlings 
to the recomrnende<l spacing, otherwise 
they will grow spindly and not develop. If 
you have been unable to grow peas suc- 
cessfully, make the seed ti-ench 4 lo 6 in* 
deep, cover the seeds to a depth of IVfe or 
2 in. and gradually fill the remainmg trench 
with dirt against the stems of the seedlings 
as they grow. This method provides good 
coverage over the roots which helps to 
prevent them from drying out, A good 
to force vegetables that must grow 
rapidly^, such as radishes, is to use the liq- 
uid fii>m sheep manure that has been 
soaked in water for a couple of days. Just 
dampen the soil under the seed trench with 
the liquid, then cover with a ^A-in. layer 
of dirt ill which the seed is planted. If to- 
mato seedlings are long and spindly when 
Uansplanted, set them deeply in the 
ground, up to the second pair of leaves is 
not too deep. This will enable the plants to 
produce an unusually strong root system 
that will help them during dry weather. 
It is a good idea to stake all tomatoes and 
peas regai’dless of the type. This keeps the 
plants from falling over on the ground 
where they are more suseoptible to disease. 
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Food Bag Shields Camera Case 
Against Rain or Snow 




Slipped over yauv carryall carnera case 
when you find it necessary to take it out 
in bad weather^ a Pliofilm or oiled-silk 
food bag mil protect the leather from wa- 
ter^ Such waterproof bags are available in 
many sizes and shapes. If it is necessary toi 
cut slits in the material to accommodate 
the camera-case straps, the openings 
should be reinforced with cellulose tape. 



Identifying Mark Made on Print 
Without Damaging Negative 

A particulai' point in a photograph, such 
as a window in a house or a person in a 
fii’ovip, can be marked with an arrow while 
making the print without altering the neg- 
ative. Just cut a small arrow from opaque 
paper and lay it on the negative before 
making the print. 

N. Crotsenburg, El Cajon, Calif. 



Thumbscrew in Tripod Socket 
Holds Camera in Case 






To hold your 
camera man ever- 
ready case so that 
it cannot fall out if 
p should 
e and the 
should be in- 
verted accidental- 
ly! yoi^ use a 
-20 thumbscrew , 
This goes through 
the tripod -mount- 
ing hole in the 
bottom of the case and into the camera. A 
wa^evj a little larger than the screw hole 



in the case^ is soldered to the shank of the 
screw, and the latter is cut off so that the 
washer will come snugly against the case 
when the screw is turned down. 



Nicks in Crayon Mark on Bottle 
Show Age of Developer 





When he mixes 
up a fresh bottle 
of developer, one 
photographer 
makes a long 
crayon mark on 
the side of the bot- 
tle. Each time the 
solution is used, 
he makes a scratch 
through the mark 
with his thumb- 
nail. Thus, he al- 
ways knows how 
many rolls have been developed, and can 
discard the solution at the proper time. 



LIME 



Small Spring on Cable Release 
Keeps It From Kinking 

Placed on a 
camera cable re- 
lease and fastened 
with tape, a small 
coil spring keeps 
the release from 
kinking. The 
spring is especial- 
ly useful in keep- 
ing the release 
from bending 
when a heavy 
self-timer is used. 



Emergency Ferroiype^Tin Polish 

While it is not 
recomm ended for 
regular use, 
waxed paper can 
be used in an 
emergency to pol- 
ish ferrotype tins. 

Crumple a piece of 
the waxed paper 
and rub it thor- 
oughly over the entire tin, as shown, then 
polish with a soft cloth. Heavily waxed 
paper will be found to give the best results. 



^[A brush of the type used to clean coffee 
percolators is excellent for cleaning the 
necks of dai^kroom funnels, in which de- 
posits are likely to collect. 
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Tilting Tripod Head Holds Your Camera Firmly 



An auto gearshift lever is fitted to one end 
and the other end is threaded to fit a metal 
strip as shown,, Part of the threaded end is 
filed down to hexagon shape and hardened 
so that the handle can be used to turn the 
setscrew. The friction blocks must fit to- 
gether rather snugly even when the 
thumbscrew to los;k them is released. Their 
contacting surfaces should not be sanded 
very smooth and no wax or polish should 
be applied here since friction is desired. A 
spacer cut from a length of tubing fits 
over the bolt and is inserted into the hole 
of the center friction block. The spacer 
should be just a trifle less in length than 
the thickness of the block. 

— G. F. Batemanp Denver, Colo. 

123 



HOLE 



This homemade tilting tripod head en- 
ables the camera to be swung up to an 
angle of 45 degrees as shown in the upper 
photo or to any angle hetweeti this position 
and the vertical poi^ition shown in the low- 
er photo. For panorama views it can be 
swung around horizontally after the tripod 
screw has been loosened. The cost of such 
a tilting top is practically nothing as you 
call make one from scrap stock plus a few 
bolts and screws. Three vertical friction 
blocks, two on the lower part of the head 
to straddle one on tlie upper pait, are 
locked firmly together to hold the camera 
in any position when you tighten the 
thumbnut. Details above show all the 
parts, their sizes and the method of assem- 
bling them. A Tnetal plate^ % in. thick, is 
fitted in a recess to come flush with the 
underside of the head. It is drilled and 
tapped to take the ^-20 thumbscrew of 
the tripod, and is fastened in place secure^ 
ly with flat-head screws. A ^/i-20 setscrew 
having a hexagon -shaped recess instead of 
a screw slotj is provided in the upper part 
of the head for attachment of the camera, 
The setscrew threads through a nut, which 
is set in a squai'e hole chiseled in the cen- 
ter friction block. Also, the screw hole in 
the block is counterbored to take the head 
of the screw when the latter is di-iven down 
so that it will not project beyond the curved 
edge of the block, which would interfere 
with its movement. A piece of drill rod is 
used for a handle to mampulate the head. 
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Discarded Oilcan Used as Form 
For Top of Concrete Pillar 




Wliere the ends of concrete pillars for 
foundatiun and center support posts ex- 
tend above ground leveb handy forms of- 
ten can be improvised from 5-gal oilcans. 
These are adapted by removing both ends 
and then slitting each one down the side. 
The cut sides are bradded to blocks of 
wood^ after which supporling crosspieces 
are attached as shown, to provide a means 
of adjusting the forms to proper height 
with wood blocks or stakes driven into the 
ground. If inside surfaces of the can$ are 
well oiled before pouring the concrete, the 
forms will separate from the concrete eas- 
ily as the brads can be pulled through the 
tin. In loose soil if be advisable to 

use additional cans as the hole is dug to 
prevent cove -ins. — A. L. Mills^ Chicago, 

Shoe Cleaner Applied Easily 
With Letter Moistener 

Whe n cleaning 
sport sfioes, espe- 
cially those of two 
or more colors^ put 
the cleaning liquid 
in a letter mois- 
fener of the type 
shown and use it 
as an applicator. 
You can do the 
job without soiling 
the hands, and without getting the liquid 
on adjoining colors or the soles. When fin- 
ished, remove the sponge from the mois- 
tener, clean it in water and put a cork in 
the moistener tube in place of the sponge 
until needed again. The moistener is espe- 



cially handy if you are traveling, as it can 
he cairied safely and eonveniently in a bag 
or suitcase where it is always at hand for 
instant use. 



Screws in Door Hinges Loosened 
By Simple Pipe Tool 

While disman- 
tling old carSi one 
mechanic found it 
extremely difhcull 
to loosen the 
screws of heavy 
door hinges due to 
rust around ihe 
screw heads. To 
break these loose 
for removal of the 
hinges without damage, he used a short 
length of pipe ns a tool. This was merely 
set over the screws and gi ven several sharp 
blows with a hammer,, which proved very 
effective in speeding the job. Ihe inside 
diameter of the piece of pipe used, qf 
course, should he just slightly larger than 
that of the screw heads. 



^Xock^^ Keeps Bolt From Turning 

If you have experienced the annoyance 
of having a rusty carriage bolt tum while 
trying to unscrew the nut, the next time 

you bolt wood 
parts together use 
this simple locking 
shim, which is 
merely a piece of 
light flat iron. 
Square a hole 
through the shim 
near one end to a 
size that will slip 
over the squared 
portion of the bolt 
head. Then file a point on the opposite end 
to the shape indicated and bend it at right 
angles. Before you drive the bolt home, 
drive the pointed end uf the locking shun 
into the wood^ 



Salt Holders for Lunch Boxes 

You can avoid the annoyance of spilled 
.salt and pepper or sugar in a picnic or 
school lunch box by using large capsules 
as containerSr These capsules are obtain- 
able at most drug stores, and are very 
handy when a lunch box contains fresh 
tomatoes, salads, etc,, that require season- 
ing immediately before eating. Handle 
the capsules carefully and they can be 
used repeatedly. 
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It’s easy to spot a j^oad 
machinist by the way he 
takes rare of hb equip- 
ments Clean and properly 
oiled lathes last indefi- 
nitely^ afiord ease of op- 
eratiun, enable a J^ood 
man to turn highly accu- 
rate work and help to 
speed Up pruduetion. 
Photos and information 
provided by courtesy of 
South Bend Lathe Works 



Y our lathe is of value for precision 
work only as long as it retains its 
high degree o£ accuracy , To keep it in 
this condition indefinitely, cleanliness 
at all times is of utmost importance. 
Scale, grit and fine chips that mix with 
the cutting oil form a dirty sludge that 
sticks to the ways and dovetails ^ gets 
under the tailstock and saddle and into 
the spindle taper^ forming an abrasive 
coating that causes excessive wear. Be- 
sides reducing the sei’viceable life of a 
lathe, dirt and chips impair greatly its 
ease of operation and result in a definite 
decrease of production both on account of 
slowness and because of the percentage of 
Work that is reiected for being inaccurate. 
Besides removing chips that pile up con- 
stantly while turning, little extra effort is 
requii’ed to apply a daily, systematic roU“ 
tine of cleaning all the parts+ including 
those that are apt to be overlooked. 

Handling steel shavings: All steel shav- 
ings ai‘e razor sharp and must be handled 
with cai‘e to avoid cutting the hands. A 
pair of tongs, pliers^ a hook or magnet (for 
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WIPE Uf THE LA5T T9A€£S Of DUSI AM& GtIT 
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iron aTid steel), are useful in pull- 
ing i^hi^vings lAway from the lotK^, 
while a pile on the floor can be han- 
dled conveniently with a coal fork 
or scoop when loading it into a box, 
truck or wheelbarrow. 

Brushing and wiping; After removing a 
pile of chips from the lathe, a lai^ge bench 
brush is handy to clean loose chips from 
the can i age and bed, after which a stiff- 
bristled paintbrush \vill be found handy for 
brushing away loose dirt and chips, as 
shown in Fig. 1. The cai i-iage is moved by 
turning the apron hand wheel in order to 
gel at all parts of the bed. When finished 
brushing, wipe the surfaces with a clean 
oiled clothe Pig. 2 . However, when using a 
cloth in this way the lathe should not be 
runnings as the ebth may become tangled 
with the work or other moving parts and 
be a source of danger to the operator. Also, 
do not use compressed air when cleaning 
a lathe^ as it tends to force small particles 
between bearing surfaces and into oil holes, 
where they are difficult to remove and may 
cause coTislderable damage.^ Also, com- 
pressed air may blow chips and dirt into 
the eyes of the operator or othoT' workmen. 

Kerosene and other cleaning agents: In 
addition to such daily care, a weekly 
cleaning with kerosene will help to remove 
sticky oil. Any caustic cleaner should be 
avoided as it might cause the machined 



surfaces to rust and will effect the enam- 
eled paits also. Caibon tetrachloride, 
which js noT^inflammable, is a good clean- 
ing agent, but naphtha, gasoline and other 
inflammable agents should not be used. 
Any good metal polish and possibly some 
fine steel wool are good for polishing tai’- 
nished and slightly rusty spots. 

Cleaning threads: The threads of a lead 
screw are cleaned easily -with a cord of 
suitable size, which is run in the thread 
groove, the cord being pulled back and 
forth while the screw is turning as shown 
in Fig. 3. Or, you can use a stiff scrubbing 
brush and kerosene to do the job. Bclore 
mounting a chuck or faceplate always 
clean and oil the threads and shoulder of 
the lathe spiTidlc as in Fig. 4, as a small 
chip or particle of dii't can prevent the 
chuck from running true and may even 
cause it to slick on the spindle nose. Simi- 
laj'ly, the threads in the chuck must be kept 
free from chips aT^d dirt. When the chuck 
is not in usCt keep the hole plugged with a 
clean cloth. Before mounting it on the 
lathe, brush out the threads with a stiff 
brush. To dislodge chips in the threads you 
may need a bent wire cleaner having 
the ends filed to a V-shape to fit the 



A BOmE IS CONVENIENT FOt REMOVING 

T1HE DIRT AND CHIPS FROM TAPCH D HDlfS 
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threads as shown in Fig, 5. If the chuck 
still binds when screwing it on the spindle 
nose, examine the threads caiefuUy under 
a suitable as a small chip is likely to 
be found imbedded in the thread. 

Spindle tapers: Unless free from burrs 
and perfectly clean, tapers will not fit to- 
gether perfectly. A small chip not only 
prevents a good hold hut wiU thi-ow a taper 
out of true. To clean the tapered holes in 
the headstock and tailstock spindles, wrap 
a clean cloth on a stick or use a bottle 
brush as in Fig. 6. An inexperienced oper- 
ator should not have the lathe running 
while cleaning the headstock spindle, and 
his fingers should never be inserted into 
the taper of a turning spindle. Lathe cen- 
ters and tapered shanks of drill chucks are 
wiped clean as in Fig. 7 before inserting 
them into a spindle taper. When these do 
not run true the taper may not be clean. 
Dirt or chips between a collet sleeve and 
the taper in a spindle may cause the collet 
to run out of true several thousandths of 
an inch. 

Compound rest and toolpost assembly; 
Before setting up a new job or readjusting 
the tool* ll^e compound rest and toolpost 
assembly should be cleaned, as a small chip 
under the toolpost ring or tool holder may 
interfere with solid support of the tool, 
vi^hich is necessary for taking p smooth cut. 
Also a chip lodged beneath the 
cutter bit may cause it to be 
broken. Chips and dirt that 
work into the dovetail bearing 
surfaces may make them bind 
and become difficult to operate^ 
and if chips should get betw een 
the dovetail beaiing surfaces 
or between the base and swiv- 
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KOP THE LATHE COVERS WHEN HOT IN USE, ESP£> 
OAliV WHW THI4E 1$ EMflTV OR ABlA^Vf OMiiJ 



gearing of the headstock, apron or gear 
box. Oil reser\-^oirs in the headstock and 
in the apron should be drained, flushed 
with kerosene and refilled with the prop- 
er oil gccasionallyr See Figs^ 8 and 9. 
Note that a suction pump is used to drain 
the headstock spindle oil wells. 

Lathe protection when grinding: 
Grinding and buffing wheels, polishing 
tumblers and other such equipment 
should not be located near a lathe that is 



el of the rest, they may cause chattering* 
Periodic iiispcctRon; The felt wipers on 
the saddle and tailstock base should be in- 
spected periodically. If there Is evidence 
of grit or small chips, the wipers should be 
removed and cleaned in kerosene, Oil 
holes should be plugged or covered at all 
times to prevent dirt from getting into the 



not suitably protected against abrasive 
dust, which causes rapid wear of moving 
parts if it gets between thern. In cases 
where a grinder is located near a lathcp an 
effective dust collector should be installed 
for the giinder, and the lathe should be 
kept covei'ed when not in use as sho^ra in 
Figr 10, Also, when a toolpost gilndcr is 
used on a lathe^ the ways and other beur- 
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VACUUM aEAHER WITH mTlHOs IS ItJSTALLm TO 
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■ED AND AEAfllNG SURFACES SWUlU BE CDVfllEP 
WhCN A TDOlPOST GfirNKR IS US£[>OM ThE LAIW 



ing surfaces must be protected from 
emery dust by covering them with oil- 
cloth or canvas, and the spindle should 
be wrapped with a clean cloth as shown 
in Fig. IL To collect much of the emery 
dustj a can of oil or water is placed under 
the grinding wheel as in Fig. 12* After 
such grinding operations, the lathe 
should be cleaned with considerable 
thoroughness. Producls of rubber or 
fiber, plastic, etc,, contain abrasive con- 
stituents and also nece.ssitate extra 
cleaning precaution^ ^vhen these are 
ground and machined. A good dust- 
exhaust system with an int^e placed 
dhectly below the grinder can be im- 
provised from an old vacuum cleaner 
attached as in Fig. 13. 

Keep the belts clean: Oil Is hai^mful 
to both leather and rubber belts and 
causes them to slip. Belts and pulleys 
should be kept free from oil, dirt and 
chips* Leather can be cleaned with sad- 
dle soap or carbon tetrachloride, and a 
little neat*s-foot oil will keep the leath- 
er pliable. Sticky^ gummy belt dressing 
should not be needed and is not recom- 
mended as it collects dirt and chips. 
When the belt tension is properly ad- 
justed, a dean dry belt will transmit all 
the power required for machining any 
work Tyvithin the capacity of the Jatho. 



Liibricatit for Lathe Center 
And Steadyrest 

One of the best lubricants that I have 
ex'er used for lathe steadyrests and tail- 
stock centers JS made by mixing Utharge 
with oil and grease. Fn’st, mix just 
enough light cylinder oil, S.A.E. 10 or 
20, with the litharge to form a thick 
paste and then add to this an equal 
amount of the heaviest universal -joint 
grease, stirring until thoroughly mixed. 

— R. J. Wright, Los Angeles, Calif. 





Conical Hole in Wrench Aligns Tap With Work in Lathe 



When using a hand tap wrench between 
centers of a lathe to tap work held in the 
chuckp a conical hole made exactly in the 
center of the handle end of the wrench 
^viil simplify the job. If the hole is made 
as indicated in the cii'cular detail, the 
wrench and tap will be automatically 
aligned with the work when the tailstock 
center is moved forward to engage the hole 
in the wrench. Also, after the tap is start- 
ed, the hole will tend to keep it in 

he center is moved forwai'a i, 
ntact wUh the wrench, 

— ^Robert Clai’k^ Chicago, 
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BalLBearing Mandrel From Bike Pedal Hanger 
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If you are planiiing a homemade tool that 
requires the use of a mandrek such as a 
grinder^ table saw, etc., the pedal-bearing 
assembly of a discarded bkyde wiU pro- 
vide a ball-bearing mandrel that is free 
running and dust tight. Saw the frame to 
sever the hanger and weld the remaining 
stubs to a metal plate to simplify mounting 
the assembly* Then rernove the pedal 



cranks and turn down the projecting ends 
of the shaft to the desired diameter, usu- 
ally a diametev is the most suitable. 

Thi-eading the turned ends of the shaft so 
that nuts can be driven on in the direction 
opposite that of the rotating saw or grind- 
er, completes the job. If desired, a grease 
fitting can be fitted on the housing to sim- 
plify lubricating the bearingSr 



Block -and 'Tackle Arrangement for One-Man Boat Lift 



Where a boat must be lifted vertically to 
a dock, this tackle arrangement enables 
you to do the job singlehanded. Although 
double blocks are indicated here, blocks 
having more sheaves can he used if the 
weight of the boat requires them. With the 
arrangement shown, the hand-line puU 
will be equal to one third the weight of the 
boat plus the resistance of friction in the 
sheaves. This pull is decreased propor- 
tionately as more sheaves ai-e used, or in- 
creased as less sheaves ai-e used. In any 
arrangement, the number of sheaves must 
be equal in all the blocks. One of the top 
blocks must have a becket for the load end 
of the rope and the other top block a becket 
for the single block at the hand line. 

- — J. W+ Naylor^ Niagara Falls, N. Y. 
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Self 'Revolving Pair of Lanterns 
Emphasize Warning Signal 







To be sure that a warning signal would 
be noticed at a sufficient distance for cars 
to stop, one construction foreman hung a 
pair of lanterns on a crosspiece suspended 
from an overhead cable. A double line was 
attached to the cable and to the ends of thq 
crosspiece so that the slightest breeze 
would keep the lanterns Ln motion by 
winding and unwinding the supporting line. 



indicated, the hammer blow being distrib- 
uted in such a way that it loosens the nails 
in the siding without splitting it. On 
sheathed work, the pad is used as a wedge. 



Collapsing of Radiator Hose 
Prevented by Coil Spring 

Radiator hoses 
on tractors often 
have the tendency 
to Collapse when 
under heavy duty. 

A good way to 
avoid this is to 
place inside the 
hose a coil spring that fits snugly and is 
about ^4 to L in, shorter than the hose itself. 
The spring will keep the hose stiff and no 
more trouble will be experienced from it. 

—Herb Airalb Newburyport, Mass. 



Pistons Held by Spring Hook 
While Fitting New Rings 

One mechanic suggests the spring hook 
ishown to hold pistons conveniently for 
Fitting rings. It consists of a leaf from 
an old auto spring bolted horizontally to 
the underside of the bench, the spring 




Easy Way to Locate Leaks 
In Hot' Water Heaters 

If there is a leak in the core of a car 
heater and it is difficult to locate for re- 

E airing, put the core in a bucket or pan of 
ot water and then apply light air pressure 
inside the core. In most cases* the leak 
wiU show up immediately as the heat of 
the water will expand the core. 



Hammer Pad Removes Siding 
Without Damaging It 

In removing old 
siding without 
splitting it when 
wrecking build- 
ings, a carpenter 
uses sev^eral metal 
hammer pads of 
various lengths^ 
each being slight- 
ly shorter than the 
standard \^ddth3 of 
siding. One end of 
each pad is bent to 
a short U- shape while the other end is 
beveli^. In removing siding that is nailed 
directly to the studs, the pad is used as 




having a stout hook attached at one end to 
pi^oject through a hole m the bench top. In 
U 5 C, the spring is pushed up so that the 
hook may engage the pin in the piston* 
after which the spring tension holds the 
piston finnly against the bench. 



Simple Condenser Repair 

If you arc ever stranded on the road be* 
cause the condenser in your distributor 
failed, try the fo Dewing: Remove the con-* 
denser (in gome cases even this is uimec- 
essary) and with a ball-peen hammer cori' 
cave the butt end of the condensci’ car- 
tridge. In an emergency this can be done 
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with any suitable instrument available. 
The main object is to tighten the condenser 
in the cartridge. This repah" will be of no 
avail in case of a “short’^ in the condenserH 
However, I have fornid that in most cases 
the ti’ouble is caused by an open circuity 
in which case this repair is effectiver 

— Louis de Villeiieuve, Roscoe, Calif. 

Cushion Spring Soldered in Pan 
Keeps Damp Chamois Handy 

To keep a 
dampened cham- 
ois or sponge con- 
veniently at hand 
for cleaning win- 
dows and wind- 
shieldsj one sta- 
tion operator has 
a small water pan 
in which is sol- 
dered a scat- 
cushion spring. 
The chamois or 
sponge which is 
kept on top of the spring, is immersed by 
pressing down on the spring. 




Abutting Ends of Bam Battens 
Beveled to Shed Water 

When fitting 
battens on vertical 
bam &iding^ one 
carpenter bevels 
the abutting ends 
of the battens in^ 
stead of cutting 
them off square. 

In this way, the 
beveled end of the 
lower batten acts 
as a watershed, makes a neat joint and 
tends to prevent absorption of water into 
the end grain. The cut ends of the battens 
should always be painted before nailing 
them in place. 



Removing Steering-Gear Shaft 

Here is a way to save time when remov- 
ing the steering-wheel shaft from Chevro- 
lets of 1940 and 1041 models, without hav^ 
ing to loosen or remove the gear-diifting 
parts. First, remove the nut that holds the 
steering wheel on the shaft and take off 
the wheel. Next» loosen the lowermost 
jacket clamp, ako the fi'ame bolts in the 
steering-gear housing. Now, raise the front 
end of the car chassis on a jack, and then 
pull the steering-gear shaft and assembly 
out from the bottom of the car. 




Customer Aided by Tape Measure 
Cemented Under Showcase Top 




As an aid in helping his customers to de- 
termine the lengths in inches or feet of 
articles that they wanted^ one hardware 
dealer cemented a tape measure under the 
glass top of his showca^. TTiis saved time 
for his clerks, as the customers could de- 
termine the desired lengths from the tape 
measiJi e and then ask for them in the cor- 
rect size, thus making it unnecessary for a 
clerk to show various sizes of the desired 
article before the customer determined the 
one necessary for his puipose. 





Rolled Blueprint Kept at Hand 
By Slipping It Over Funnel 

If yoti are 
working on a 
bench job that re- 
quires the use of 
more than 
biueprin 
just roll the 
not in imme^Uate 
use and shp them 
over inverted fun- 
nels. This keeps 
the sheets within 
easy reach and 
prevents them 
from becoming 
soiled by coming 
in contact with tools, or by having soiled 
work laid on top of them. 



Cif a brace to bold an auger is unavailable, 
use a faucet handle, which is slipped over 
the squat's tapered end so that it can be 
turned by hand. 

lai 
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By H. J> Chamberlancl 

/^VER fifty percent of all industrial ma- 
chining operations are performed with 
various types of cutting tools lipped with 
carbide. When properly designed^ cor- 
rectly ground and so maintainedp carbide- 
tipped tools never fail if there is adequate 
power to carry them along. The vertical 
boring mill shown in Fig. 16 removes chips 
at the rate of more than 600 tbs, per hour, 
and the one shown in Fig, 22 was photo- 
graphed when turning a puUey 10 ft. in 
diameter. Speeds and feeds are dependent 
on the nature of the material being ma- 
chined and the cuts desired, but can be 
increased substantially over those of high- 
speed steel tools, and the tool cost can be 
reduced considerably. 



Have many uses: Avniiable under vart- 
ous trade names, carbide tools are ex- 
tremely hard and very brittle. Originally 
intended to machine cast iron or castings 
with hal'd scales^ today these tools are be- 
ing used to machine nearly all materials, 
especially where culling loads and wear 
are excessive. In common use are not only 
carbide- tipped lathe tools, such as Uie as- 
sortment shouTL in Fig. 1, and mUling cut* 
ters. Fig. 2, but also carbide- tipped twLst 
di'ills, reamers and related tools, as well 
as many taps, AbO;, many micrometers 
and gauges have carbide contact points. 
Carbide- tipped tail centers in lathes will 
outwear twenty to thirty high-speed steel 
centers. Some solid carbide drills used for 
gun-barrel drjllmg are shown in Fig, 4, 
How lipsi are made: Tungsten- titanium 
carbide is unlike other metals that are 
fused or cast' It is only one-half as strong 
as high-speed steel but its hardness is a 
close second to that of the diamond. Cut- 



Capable of with^tonding ORcessivo 
loads ond OKtrame wear at intreo^ad 
speeds and feeda^ carbide tips on all 
kinds of machir^e tools enoble todoy's 
fast and steady streom of production 
at reduced tool cosh This ortide gives 
basic informofion on the use and care 
of carbide-tipped tools; tells haw to 
grind and lap the cutting edges for 
greatest efRcien cy, how to braze tips 
shanks^ and contams other esaentiol 
data that every machinist should know 
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ting carbides are produced with the aid 
of a hydrogen furnace. The material is 
first reduced to a flmirlike powder, 
mixed with other mgi'edients including 
bonding agents; then the tips or inserts 
are shaped as desii-ed by means of molds 
and are hydraulically pressed. The 
pressed parts are placed in a hydrogen 
fui'nace for a primary sintering or heat 
treatment to harden them so that they can 
be machined easily. After machining, they 
are returned to the hydrogen furnace in 
receptacles called *^boats'’ for final sinter-^ 
ing or hardening. Upon removal from the 
furnace this time the parts are diamond 
hard and ready to be brazed to tool shanks 
or bodies. The tips are available in various 
grades nnd^ while one particular grade 
may prove quite effective for the general 
3'un of work, it is most economical to use 
the grade adapted to a particular materiaL 
Tips require rigid supporl: An ordinary 
cutting tool is made of some material that 
can be hardeiied for cutting and possesses 
sufficient strength to withstand cutting 
loads, A carbide- tipped tool consists of a 
carbide tip as the hardness member and a 
steel shank as the strength member. As 
shown in the left detail of Fig, 5, a solid 
high-^speed steel tool can stand a substan- 
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tial amount of overhang with rigidity but^ 
as sho^^Ti in the right detail of Fig, 5* a 
carbide-tipped tool must have a minimum 
amount of overhang even if it moaiis weld- 
ing an extension to the tool holder to pro- 
vide adequate support. Although a carbide 
tip is very hard> resists wear, holds its cut- 
ting edge at high temperatuj^es and allows 
for surprisingly great machining speeds 
and feeds, it has very little ebsticity. For 
this reason, it is imperative that the shank 
and tool holder be made sufficiently strong 
to prevent bending or giving in the least. 
Accordingly, dimension N in the right de- 
tail of Fig, 5, acting as a tip support, should 
equal dimension M as closely as possible. 
Estimating tip size; A current mistake 
often made in many machine shops is to 
estimate the size of the tip Lncorrectly for 
a given job and to select a shank that is too 
^veakx The chart shown in Fig^ IB simpli- 
fies this problem and is woi'th while under- 
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stj^iidiiig thoroughly* In ord&r to use 
the chart, first determUie the depth 
of the cat to be made and Joeale this 
on the right-hand scale. Tlien locate 
the feed per revolution on the left- 
hand scale. Next, lay a straightedge 
across both of the located poinhi and 
read the size tip required where the 
straightedge crosses the solid diag- 
onal Une tnaj ked X. For examplep 
the dash line in Fig, 15 repi^esents a 
Mraightedge line^. and the point 
where it crosses line X indicates that 
a 'Hti to Up should be used if 

the feed is .015 in, per revolution 
and the depth of cut is inch. The 
general requirements to determine 







the si^e of the shank arc as toUows: 
The deeper the cut, the higher the feed and the more 
overhang, the heavier wiU he the shank that ig re- 
quired. Having selected die correct size of lip, it is 
not difficult to estimate a shank of proper size. 

Cutting- edge angles: The desigir or shape of car- 
bide-tipped tools involves correct side cutting-edge 
angles, and cutting-edge angles and nose radii, wliich 
are all directly related to rake angles. All those 
should be correlated in order to produce a tool that 
is most efficient for cutting. As shown in Pig. 1, ihe 
side cutting-edge or lead angle, varies from 0 to 20 
dogiees, depending upon the nature of the cut to be 
made. Machining to a shoulder requires an angle of 
only a few degree.^, usually 2 degrees. For otlier 
work it is advisable to try 15 degi"ees as a starting 
point and reduce or increase by experiment. When 
starting or taking interrupted cuts with a tool having 
a side cutting-edge angle from 5 to 15 degi-ees, the 
load is laken on the tip or puint back of the nose 
whore the tool is strongest, A gradual reduction of 
cutting load eliminates chipping the tip* especially 
on large- diameter work. T^e length of the cutting 
edge is increased so that the pressure per unit of area 
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on the cutting edge is reduced. 

For highest cutting efficien- 
cy, the point of contact of car- 
bide-tipped tools should be as 
small possible. A %2 to 
in. nose radius has been found 
adequate. As shown in Fig. 8+ 
Ihe larger the nose radius, the 
smaller the wedge angle will 
be, and the more pressure is 
nc^ed between the work and 
the tooL Increased pressure 
and drag ai-e detrimental to 
tool life. Also, chatter usual- 
ly occurs with loo large a no$e 
radius. Although the average 
angle for the end cutting edge 
varies from 8 to IS degrees, it 
may be as much as 20 to 30 
degi'ees on certain Jobs. An 
angle of less than 8 degrees 
here may Invite chatter due 
to the nose of the tool being 
gradually flattened by repeat- 
ed gi'indings. 

Rake angles are of no less 
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importance to obtain a free-cutting tool, 
although at times a tool that cuts too freely 
will not break the chips. In determining 
rake angles, it is understood that the nose 
of the tool contacts the work with the shank 
set at right angles to the work as shown in 
Fig. 9. When a set-up involves u tool shank 
held at an angle with a line drawn between 
the center of the work and the tool contact 
point as in Figs. 10 and Ik the rake angle 
should be changed accordingly. Fig. 12 
shows a positive back rake and also side 
rake. As the tool is reground, shims must 
be used to bring the cutting edge of the 
tool to correct position. A negative back 
rake, shown in Fig. 13, allows for wider 
disti'ibution of the load over the tip area. 
Negative back rakes vary from 2 to B de- 
grees, 5 degrees being considered as a 
starting or experimental point. When a 
negative back rake is used^ other rake an- 
gles should be several degrees greater but 



C(id)idt-ll|}p«d fool ^ boring mill r«mO¥Ot 
targe chipt of ilflel af rate el ever 600 Ibi. per hour 

of the positive variety. Tools must have 
tip relief also as shown in Fig. 14. 

Chip breakers: Machining of steel 
presents the problem of a continuous 
chip, especially at cutting speeds ex- 
ceeding 2S0 feet per minute. The chip 
must be broken into relatively short 
lengths for safe and economical disposal, 
T.vhich is accomplished by means of a 
chip breaker, ground in and adjacent to 
the cutting edge of the tool as shown in 
Figs, 3 and 20, Chip-breaker grinding must 
be done on a diamond -impregnated wheel 
as no other wheel will cut and give the de- 
sired fine finish. Fig* 18 illustrates the cor- 
rect holding position for grinding chip 
breakers freehand, while the table in Fig. 
19 gives the various widths of chip break- 
ers as computed on the basis o£ depth of 
cut and extent of feed involved. 

Maw to grind and lap tipS- A gidnding 
wheel used for steel wiU not cut carbide 
and vice versa^ so keeping carbide-lipped 
tools in good condition requires a special 
sharpening technique. After some expert 
ence, you will be able to grind them free- 
hand if ample hand support is provided. 
When the angle of the shank needs re- 
grinding, an aluminurn-oxide wheel must 
be Used, "When grinding tip and shank an- 
gles simultaneously, a silicon-carbide 
wheel is imperative. To produce final, fine 



JUNE, 1943 



135 






CtMTER 



i TOO! 



fRONT 






ffiONT 



>*■*' 



ANGlF fRO^ 50* IfO 



wO^vi ^ 



CHI^ fiREAKER. WIDTH 
M*^Ei»IDS ON WORK, 
PEPTH FROM 



© ARROWS INDICATE WgVEMENT 
OF TOOL AND WHEEI, 



TOP 



fiiTlshes on the carbide lip^ nothing but a 
d I timond- impregnated wheel ulU do. Fig, 
fi sliows a tool being Lipped with a dia- 
morid -impregnated wheel. Fig. 21 gives 
the various steps in roughing (ir, iinishing 
and lapping lathe cutting tools. For rough- 
ing, which is done on the front of the 
wheeh die top face is first, then the front 
relief and finally the side relief. In the hn- 
i.shing or intermediate operational done on 
the side of the wheel, the sequence is the 
same, but for the lapping operations, aLso 
done on the pide of the wheeL the top face 
is first, then the side relief, followed by the 
front relief. Lapping the nose of the tool 
is accomplished by moving it in an arc* 
back and forth, applying a very light pres- 
sure, Fig, 17 gives recQininendations for 
various grades of wheels to use to keep 
car bido- tipped tools at their maximani 
cutting efficiency. 

Brazing tips to shanks: Carbide tips can 
be brazed to tool shanks in most shops 
economically. Torch -brazing^ as tn Fig. 23+ 
is most common although many shops re- 
sort to furnace-braz^ing. Cleanli- 
ness in brazing is as essential as it 
is in tvelding. Therefore* all parts 
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should be cleaned thoroughly with carbon 
tetrachloride beforehand. Silver makes a 
dependable braze, both the carbide tip and 
the shank being tinned as in Fig. 24. It is 
customary also to braze tips as shown in 
Fig, 25 with a special brazing sheet of cop- 
per or similar aUoy. Multi -tip brazing can 
be performed easily by following the meth- 
od shown in Fig, 2S, In all cases the radius 
of the edge of the tip, where it fits into the 
milled portion of the shanks should be 
larger than that on the shank. High -silicon 
steels and sti'aight caibon steels with a 
high carbon content should be used for 
sh^ks. The torch should be adjusted to 
deliver a nonoxidizing Hame, and it should 
be kept moving back and forth to avoid 
buming the shank. It is advisable to pre- 
heat the work by applying the flame to the 
sides and bottom of the shank, then care- 
fully to the tip. When furnace-brazing, the 
tool shank is preheated in a muffle furnace 
to 1,600 degrees Fahi%t '^dth an ample sup- 
ply of borax co%'ering the milled section. 
Scraping should be 
done iminc^diEitely 
after removing the 
work from the fur-- 
n a 0 e, The tip is 
similarly preheated 
but to 2,200 degrees 
Fahr., after placing 
a shed of brazing 
foil over the blank 
and covering thor- 
oughly with borax. 

When the sheet 
melts and flows 
freely, the tip is re- 
moved from the 



furnace as quickly as possible^ is positioned 
on the shank and pressed in tightly. Re- 
gardless of the brazing method us^, the 
work always should be cooled by air — 
never by immersing it in water* 

Some plants prefer using tools on which 
the carbide tips are clamped to the dianks 
as illustrated in Fig: 27, the claim being 
made that there is less breakage due to 
the absence of brazing strains. This meth- 
od permits tips to be changed fi'om one 
holder to another and also simplifies the 
work of grinding them. It has been re- 
ported that twice as many pieces of work 
per grind becomes possible by adopting 
this method of holding tips to shanks. 

Coolant; A coolant is recommended 
T.vhen using carbide-tippod tools to ma- 
chine steel, aluminum, brass and many 
grades of ferrous castings of the close- 
grain variety. The latter form chips in 
lengths rather than powdery chips as from 
the gray irons. It is imperative that a tank, 
pump and supply line of sufircient capacity 

be provided to give 
a large volume flow 
of soluble oil at a 
high ^!^locily. Any 
rise in temperature 
that will offset the 
effectiveness of the 
coolant must be 
avoided. In numer- 
ous cases, the cool^ 
ant is directed from 
the top and bottom, 
or from both sides 
of the tools. Some- 
times tool blocks 
are drilled for pipe 
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connections Ifi provide an w^ob- 
sti’iicted flow o£ cuoLint direotly 
to the nose of the tool. Always 
s^ure to select a coolant that is best 
suited to the particular kind of 
metal being machined and to op- 
erating conditions such as 
and the depth of the cut. 
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Testing Operation of an Auto Fuel Pump on a Drill Press 



It is always a good idea to test a fuel 
pump before Installation to assin^e that it is 
operating correctly, Such a test can be 
made by clamping the pump in a vise 
which is fastened securely on the table of 



a drill press^ as shown. Then the drill press 
is operated at its lowest speed, using a 
threading die in the chuck to function as a 
ump- operating cam. Any large die can 
e secured to a %^in, bolt passed through 
one of the clearance holes to provide an 
eccentric action. In this set-up, the pump 
will operate in a nonmal manner, and by 
connecting lines to the intake and outlet of 
the pomp its ability to lift fuel will be d^tn- 
onstrated. Any pump that cannot lift 
olinc to a height of 3 ft., and then fors 
up another 3 ft. should be checked 
leaky valves, defective diaphragm^ 
springs. If there should be any 
leakage at the pump during this test, uim: 

. *’^pairs should be made before 

installed oti the car, 

— E- Packer^ Chicago. 
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Hook Spacers on Scaffold Prevent Rope Wear 



Whcri lining a scaffold 
tKat is suspended from 
the top of a building by 
large hooks as shown at 
the left, the blocks often 
are held so close to the 
building that the ropes 
rub against the walL This 
causes them to wear rap- 
idly tq the breaking point 
and endanger the lives of 
the workmen. To avoid 
this trouble, one contrac- 
tor uses the illustrated 
attachment, which fits 
over the lower end of a 
hook to hold it avray from 
the walL The attachment 
is nothing more than a 
large pipe nipple fitted 
with a floor flange at one 
end and slotted at the 
other end to straddle the 
hook. One half of a pipe 
coupling is used as a nut 
to screw over the slotted 
end of the nipple and 
clamp it firmly in place 
on the hook, making the 
attachment easy to re- 
move when it Is not 
needed. 




Drops of Oil Help to Align Shaft Hangers With Machines 



To adjust overhead shaft-hangers to the 
relative positions of machines to be set on 
the floor underneath them., ono workman 
draws a chalk line on the floor to indicate 
the desired location of the shafting and 




then drops oil from the boxing of the 
hanger to detemiinc when it is in proper 
alignment. If there is no air current to de- 
flect the drops, this method is accurate* 

Wire Stapled to Hayloft Windows 
Prevents Breakage by Birds 

As pigeons and 
other birds 
trapped in the dim 
light of a haymow 
will fly directly at 
the windows in an 
eJTort to get out, 
broken panes of™ 
ten result which 
are tedious to re- 
place. To elimi- 
nate this nuisance, 
one farmer 
screened all the 
loft windows with 
^^-in. mesh wire. This is stapled dh-ectly 
to the sash so that it does not interfere with 
raising and lowering the windows- 
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special Hooks in a Refrigerator 
Simplify Hanging of Meat 




To avoid using a short stepladder inside 
his cooler to reach meal hanging from high 
racks^ one butcher uses hooks having loops 
or eyes bent in their centers like the one 
shown. These hooks and the meat can be 
3'emoved with a short pole, which has an 
opened screw^ eye near one end to engage 
the loops in the hookSt thus enabling him 
to remove or replace the meat on the racks 
while standing on the floor. 



Right Way to Paint Greenhouses 

As gi-eenhovises arc subjected to unusual 

weather conditionsj both inside and out, 
they must be cared for more diligently 
than most buildings. Fungus growth, such 
as mildew, may form on paint where too 
much linseed oil has prevented firm dry- 
ing. An increase of the turpentine content 
ivhen painting is a usual procedure to avoid 
this trouble. An added preventive to fun- 
gus growth is the use of calomel {mercu- 
rous chloride) — a poisonous chemical. 
Experience has proved that pure white 
lead and oil provide a most economical 
paint, which forms a firm but elastic cover. 
Elasticity is necessaiy because of the vi- 
bration and s%vay of the expanse of glass. 
Also, white lead has reflective qualities, is 
moisture resistant, and wears down slowly 
and uniformly. Before applying new paint, 
however, all surfaces should be dry and 
clean. Surfaces on which the paint has 
cracked or peeled should be scraped clean, 
sandpapered smooth, and then brushed. 



Loose putty and stains should be removed, 
and all exposed sash should be primed be- 
fore rcglaring to prevent the wood from 
absorbing oil from tho putty. When paint- 
ing on a regular two-year schedule, only 
one outside coat i$ necessary if a mixture 
is used consisting of white lead, 12 parts* 
raw linseed oil, 10 parts, and liquid diier 
used in the proportion of 1 pt. for each 100 
Ihs* soft white load paste For interim 

orsj one coat of equal parts soft paste white 
lead and lead-mixing or lead i^ucLng oil 
will siifEce if Covering an original three- 
coated surface. In painting new work, fol- 
low manufactui"ers' priming coat with one 
Consisting of soft white lead 2 parts^ raw 
linseed oil 1 part, tuipentine 1 part,, and 
one pint liquid drier per 100 lbs. of lead. 
A longer interi'^al between interior jobs 
will require scraping down to the priming 
coat and touching up with white or red 
lead. Two coats of paint as previously de- 
scribed may then be applied. 



Ventilator for Brooder House 
Is Easy to Adjust 

Costing nothing to make, this brooder- 
house ventilator can be adjusted to suit 
vai-ious weather conditions. To make it, 
first drill several large holes in the wall 
and then fit a ^hde over them, A wide, thin 
board will do for the slide, which works in 
grooves formed by nailing a couple of slats 
to blocks for spacing the slats the neces- 




saiy distance fi^om the wall of the building. 
In use, the slide is moved to cover or un- 
cover the holes necessary to give the de- 
sii’Cd ventilaiion- A little melted paraffin 
applied to the grooves and to the edges of 
the slide will make it easy to move. 



CBefoi'e painting window frames, smear 
soap on the gkiss near the edges and splat- 
ter^ paint can be removed easily. 
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RUNNING DOWN HUM BUGS 



H ighly sensitive receivers often pick 
up hum from nearby electrically op- 
erated devices such as clocks^ lamps and 
fans^ Lamps and clacks that are placed 
directly on top of radio cabinets ai‘e com- 
mon offenders. The obvious first-aid rem- 
edy would be to locate the source of the 
ti'ouble and remove or replace the inter- 
fering device. In the case of clocks, fans 
and stand lamps it may be necessary only 
to move them a few feet away from the set. 

Power leaks, arcing switches and lamp 
bulbs that are deteriorating, produce in- 
terference that can be located quickly by 
means of a simple "'pickup*^ or exploring 
coil and a pair of headphones assembled 
and operated as indicated in Figs. 2 and 3, 

The adjustable coil can be wound with 
practically any small size of insulated wire 
on a short length of cardboard mailing tube 
as detailed in Fig. 2. The flat metal strip 
provides a swinging joint so that the pick- 
up coil may be tipp^ to the proper angle 
and held pai'allel to the line at the appli- 
ance by means of the long stick. Any in- 
terfering noise will be greatly increased in 
the phones as tlie source is approached. 
Repairs can then be made in the device, or 
old light bulbs replaced with new' ones. 

When hum originates in a resistance- 
coupled audio omphiier stage of the re- 
ceiver^ the remedy often employed by ra- 
dio servicemen and experimenters is 
a simple decoupling filter of the type ca^oboard 
sho^vn in Figr 1. The condensers used 
are paper by-poss variety, not elec- 
(Continued Id pa^e 162} 
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PAPER "MORNING-GLORy"HORN 



&y R, C, Hitchcock 



^OEIRUGATED paper cut from old ship- 
ping cartons provides practically all 
the material necessary to make an ordinary 
"baffle board'' speaker sound nearly twice 
as loud as before. Better bass response, as 
well as good efficiency over the whole au- 
dible range can be obtained by the use of 
this exponential or *‘morning-glory” horn 
on any dynamic loudspeaker. The trumpet 
aj-rangement projects full power directly 
toward an audience and aUows gradual ex- 
pansion of the sound-wave front thus pre- 
venting disturbance from turbulent-air 
eddy eurrents. The method is not new and 
the advantages of a “straight” trumpet are 
well known to sound men. 

Although this horn is made of ordinary 
con-ugated paper it is surprisingly strong. 
The one shown in the photos has stood up 
well under constant use in a college class- 
room and has also served for recreation 
room entertainment. The stiffness is due 
to the continuous curves and the use of 
strips of gummed tape employed to hold 
the sections together. 

The mounting board dimensions sho%vn 
in Fig. 1 were for a 10 in. diameter speaker. 
Wood clamps are employed to hold the 
small end of the ham on the mounting 
board; these wood clamps are screwed to 
the board, the loudspeaker being screw'ed 
to the other side of the mounting board as 
illustiated in photo A. Metal angles were 
used as clamps in the original model as 
will be noted in photo B; the wooden 
clamps serve the same purpose and avoid 
the use of metal. An old drawing boai-d 
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INCREASES SPEAKER OUTPUT 



the proper height as indicated in photo C. 

Six identical pieces of the corrugated 
cardboard are cut to the dimensions given 
in Fig. 2. These pieces should be cut with 
the corrugations running crosswise, for 
ease in bending during assembly. If the 
paper is too ftoxlble it may be advisable to 
reinforce the last few inches on the big end 
with a strip of the same ma ferial. A good 
job will depend upon careful measure- 
ments and accurate cutting. It is a good 
idea to make a template of heavy paper or 
bristol board and use it as a cutting pat- 
tern. Measure ofl; the expanding diameters 
every 6 inches and place dots for di'awing 
the curve. Do this carefully and then cut 
out the pattern which will be 36 in, long, 
444 wide at the small end* and 24 in. 
at the large. A sharp knife or a large pair 
of shears should be employed to cut the 
corrugated board to obtain clean edges. 

Ordinary gummed paper tape of the type 
used to seal large packages is used on both 
the inside and outside of the cardboard 
section pieces to form the hexagon horn as 
shown in Fig. 3 and photo C, The com- 
pleted horn^ Fig. 3j is 414^^ in. across the 
flats^ and 43 in. across the corners of the 
hexagon. You will probably need an as- 
sistant when applying the gummed paper 
sfeips to hold the sections together. Work- 
ing on a low tabk^ the assi^ant holds the 
sections upright by the small end, while 
you bend them in position and apply the 
tape on the outside edges. This is not dif- 
ficult but requires patience as the gummed 
tape must be placed in position quickly 
and evenly before it dries^ After all strips 
are in position on the outside, apply the in- 
side strips and the hom is ready to mount. 
It is always a good idea to support the front 
end of the horn on the edge of the table as 
shown in photo C, or a cord may be used 
to suppoii it from above in case the table is 
not lung enough fur the assembly. 
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New Uses for Your "Wireless” Phono Oscillator 





- 05 C.CJQIL 
^fcUSDEJt 

i^STfECr. 



-'^VbV- 



OSCIllATOR 



Ifib-flHH JJNE- 
CORD 
ftLSi^TOff 



CAEiL 



^□UND PICKUP BOX 



ON-OrF 

Switch 



BKtIADCAST 

RECEIVER 



SOUHt> 

ppcniiP-H, 

M X 



WAICHMAKEft'l^ 

fiEHCH 



TsHOtfl 'AHTf 



I 7 MPLOYED as a sensitive de- 
^ lector and transmitter o£ 
sound, your *'wireless” phono os- 
cillator can be made to sei"ve many 
useful purposes other than play- 
ing records through your radio 
receiver. One of these practical 
applications is the watch-check- 
ing aid illusti-ated in photo A and 
Fig. 2. Any type of midget receiv- 
er can be placed in the room and 
tuned to the frequency of the os- 
cillator to receive and greatly 
amplify faint sounds. Police and 
postal authorities can use a “radio 
stethoscope'^ of this type to detect 
any clockwork arrangement in 
suspected packages which might 
house a bomb. In the school lab- 
oratoi^y it may be employed to 
ampli^ the sounds made by in- 
sects or chemical reactions j in the 
workshop it can be used fo check 
play in the bearings of small mo- 
tors^ etCn 

A small flat sound-pickup hox 
is provided to replace the phono 
pickup arm and this houses a mi- 
crophone, preferably of the high 
impedance crystal type, on-off 
s^vitch, and pilot light with jewel 
as shown in photos B and C. Small 
holes are drilled in the top of the 
box to foiTO the microphone grilL 
A S- wire cable connects this pick- 
up box with any standard phono 
oscillator when wired as shown In 
Fig. 1. When a crystal microphone 
is used it will be necessary to con- 
nect a 250,000-ohm 14 -watt re- 
sistor across the “mike" input 
terminals X and Y. All giound 
connections indicated in Fig- 1 
are the usual chassis grounds; 
no external ground is- used. If 

(Continued fa page 
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. . . but here is one worry you can avoid 



T his w^r has chan^^ed fashions in drh'htg 
as well as fashions in tlothcs* Today, you 
use your car less * , make shorterj more infre- 

quent trips. 

This means that water and sludge tan accu- 
mulate in the crankcase . - pistons and bear- 
ings may be exposed to rust; scale and rust 
can ruin youf radiator^ tires and battery may 
deteriorate and wear out faster, 

That^s why^ today, there is more reason than 
ever before to protect y&ur car with Marfak 
40-point Chassis Lubrication Service. This thor- 
ough, stem-to-stern service leaves nothing to 
guesswork. It guards vital, irreplaceable parts» 
helps keep your car working in tip-top shape. 




tUHE IN; FEED ALLEN eviff Sundiy nishi. 
S«( your IChCil ntwipa.ptx lifflc ond sticion. 




Reenemhcr, Uncle Sam your car on the 

job. So instead of tcorrying about possible 
breakdowns, guard against them by insisting 
Cm genuine Marfa k Lubrication Service. At 
Texaco and other good dealers everywhere* 



dealers 
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^7iANT Am TRANSPORTS H&W fly Indian MptEiif- 
Circles to our fighting fronts oil over the worlds 
Ked-blooded fighters are riding Indiana into action 
avarywheroj proving every ddy the dependabiUtyi 
povrer, and safety that have made Indian the great- 
est naiTiB in motorcyclea for forty yeara. 

Indian improvements are undergoing gruelling 
tests in today^s rough-and-tumbte warfare. That's 
the reaspn why^ after tha wofp youll have naw and 
better Indians to ride n ■ ■ machines with a new 
measure nf proven dependability and iafety for 
sport ond economical transportation. 

If youVe a motorcycle rider now, keep In touch 
with your local Indian dealer. He^ll help you keep 
your present machine in shape till you can buy a 
new Indian. 



INDIAN MOiaCYCU COMPANY, SPSlNOIIILD, MASS. 




BUY WAR BONDS NOW 
^ ^ TO BUY AN INDIAN LATER if * 
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Matins Arms and Legs of Steel 

(ConfinoBd from poge 79} 

scrap flowing by hoisliiig into railway cars 
the bales of crushed automobiles and bed- 
steads and kitchenware. 

Machine guns first went on a conveyor- 
ized assembly line at the AC Spark Plug 
plants and in another General Motors fac- 
tory propellers for fighting planes travel in 
endless chain into electroplating tanks. 

Pipe lines^ tooj serve as mechanical arms 
and legs; and even ore is now being trans- 
ported from mines by vertical pipes which 
substitute for shafts and belt lines and 
tramways. Broken up underground, the 
crushed ore is forced to the surface 
through 12-inch pipes with the help of a 
magnetic medium. 

Pneumatic tubes, man’s ^‘mechanical 
lungs/* are one of the most familiar intra- 
plant transport systems, and they have 
found many new tasks in recent years. 
More than five miles of tubes w'ere installed 
in a new government building at Wash- 
ington to handle inter- office messages. 
Vital orders are shot by tube between 
bridge, engine room and other communi- 
cation centers of U. S. Navy capital :ihips. 
One large hospital uses pneumatic tubes 
to dispatch surgical specimens from the 
operating room to the laboratory for diag- 
nosis while the patient is still on the oper- 
ating table. Carriers 13 inches wide, big 
enough to accommodate biueprints, speed 
thi-ough tubes in a bomber factory and 
enabled the manufacturer io reduce his 
blueprint production by 40 percenh And 
one of the most unusual uses of pneumatic 
tubes is to carry hot steel samples weigh- 
ing as much as eight pounds from an open^ 
hearth mill to a chemical laboratory 7,500 
feet distant for quick analysis. 

Tubes and conveyors and trackless trains 
and overhead railways have freed thou- 
sands of feet of floor space in busy indus- 
trial plants and extended mightily man's 
reach and strength. As General Eleclric*s 
supervisor of production and handling has 
said+ "the handling facilities employed in 
the mill^ factory, and at transfer points be- 
tween ti^ansportatiorL media have practi- 
cally as much to do with our maintaining 
a continuous flow of supplies to the battle 
fronts as the final operation, namely, safely 
conducting merchant ships carrying the 
fruits of industry and agriculture through 
submarine- infested waters,'* 



C Write to the fitTOS listed in the Where- 
to -Buy-It indcK, to leam more about 
products described in this magazine. Say 
You Saw It in Populai’ Mechonics- 



POPULAR MECHANICS 




theSr &puri in rhe Ninlti and rnffeh-anTied v^hidei of World War U In ihe much hard«T-hifiing^ h«3rdor-goir»g tank* of 
World War 11^ ond uitd&r mudi bardor oparotinig conditions, Champion i pro ooeo moro hoi ping to mako histoiy by 
providing iKe dependable en-ain4 performance o-n which ihoJr wprld-wido fopulPlion li squarely buredr 



Armored and armed to the ccetH, asking nqd giv- 
ing no quatter and operating almost regardless of 
terrain^ the efif^iivene^s of our gimm tanks de- 
pends QD tlicJr mobility. Giant engines must not 
fail^ and for that reason the tank corps h very 
consciDiJs of the importance of spark plugSp and 
the necessity of regular inspection to keep them 
in top-notch condition. Champion Spark Plugs 
have earned an Outstanding reputation for de- 
pendabilicy here, as with other branches of 
our fighting forces. This enhances Champion's 
long standing reputatioa for better perform- 



ance— and emphasizes the reason for their world- 
wide preference by motorists^ - . # Check your 
spark plugs— have them tested, cleaned and giips 
re-set at regular 
intervals, to in- 
sure maximum 
economy and 
dependability. 

When you need 
new spark plugs 
insist on Cham- 
pions. 



KEEP -EM ROLLlMG-IUy D. S* WAll llONnS AMD STAMPS 




ID SAVE CASDUNE 
KEEP 'EM CLEAN 
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HOW TO USE WILLIAMS 




currme-OFF tools 



FREE! 

WILLIAMS’ 
TOOL DATA 
SHEETS 



• Data She^c No. 12 tells how to per» 
form one of the most difhculi lathe oper^ 
ations by methods that save time and 
tools. Other data sheets (punched for 3- 
ring binder) cover subjects listed below. 
Circle numbers on coupon indicating 
subjects desired and mail today. 



1. ChariLctpniiLLeis ot tVilLiO^do' 
■’lia-rwekit’" Wi’n?ncb&5, 

^ iJ^Li. on ’Wlllinmi:' 

Unjiinjc TtMiLfi. 

^ [lit 4 on '"Vii Idlin'* 

tJIukin lUpn ToBiL3. 

"tfDpnrHDC-ket"' 'Hil rcsDliiH. 
^ biU<^n ■"Vulpun"" 

Lallip DofiH. 



*3^4 hiirinn WlllijunV 
Til raLoi;--T<HiLH. 

L l-Uht-rt on 

“HiLpFrinr^' 

■L TlSS-l^ wllh 

Wllllajn.i' “J^LSjMTniMikcFtii'' 

10. lUtnOh ''VutoitL'' 

Kyu Unify. 

11. Ilntn nn WLllirnmii'' 

“C*" 0l*m|iih 



[Jut K oif ’ ' Vli I r^nn ' ' 13. fht W|) Lf ifu' Outtiuv- 

i)hiin IMpi.i Yims. Ttkiil HaJd.prs, 

13. [The of WLllLjiniH' KnnrllEm Tuul HoLilon.. 



MAIL THIS COUPON 



J. ¥L Williums & Co., T>tpt. N. Y. 

¥}tiss scad Daia Sfaceraciiclcd below.: 



1 j 3 4 B « T « « 10 11 13 13 



KHfti4 

AJ^rtif 

0tj 




Trigger Men of the Big Bombers 

(ContimiecJ From psg« 47) 

weeks qnd is divided into two parts — class- 
room prepai'ation and then practical appli- 
cation of firing on the field and in the air. 
The classroom work^ two weeks of it, con- 
sists of description and demonstration of 
machiiie guns and all theii' parts, how they 
work, sighting, estimation of range, recog- 
nition of AUied and enemy aircraft, how to 
distinguish between Allied surface ships 
and those of the Axis, operation of oxygen 
equipment for high-flying action^ and other 
things the gunner must know. 

Then the student moves to the firing 
range and discovers that what he always 
has regarded as a sport — skeet shooting — 
is a vital part of his tiaming course. First 
he tries his skilJ at the skeet stand, firing 
hlg shotgun at clay pigeons tossed into the 
air; next he sits in a truck moving about 25 
miles an hour and shoots at clay pigeons 
thro^vn from ti-aps as the truck moves 
along the road. Thus he begins to learn 
how to hit a moving target. 

Somewhere along the line, he enjoys a 
short session of shooting gallery training, 
firing a .22 caliber rifle and then a BB ma- 
chine gun at small moving targets, 
i Wow comes more serious work vrith the 
.30- and .50-caiiber machine guns he will 
Use against enemy fighters. First, our stu- 
dent fires at fixed targets on the range, 
then at moving targets. 

Among the targets at the flexible gun- 
nery school is a mlniatui^e plane bearing 
German markings. Mounted on top of an 
armored jeep, it travels around a circular 
track at about 35 miles an hour^ affording 
shots from all angles, with the range vary- 
ing from 10 to 400 yards. This training will 
come in handy when he may be firing at 
an enemy aircraft while his own airplane 
flies upside doiAm or while banking steeply. 

Now comes firing at similar targets from 
tUTi'ets, like those in the aircraft in which 
he will see action. This accustoms him to 
j the space In which he must operate his 
weapon while following the twisting, dodg- 
ing enemy aircraft through his gun sights. 
Now the student is ready for firing in the 
air“shooting from a machine gun turret 
at a sleeve target^ a long, white cylinder 
towed by another airplane. All the bullets 
that he fires ai*e of a particular color, hav- 
ing been dipped in paint to identify his hits. 
Eight gunners, firing different colored bul- 
lets, shoot at the same sleeve target. 

Finally, the student discards the machine 
gun for a camera gun and learns to draw a 
bead on attacking fighter airplanes as they 

(CqTil1ri>ued ta page 150) 
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A NUT... but 



It luuka inui!b like any i^lht^r iinl^ ex- 
cept for a “locking rmg^^ of ilai^tic 
material inserted in it^ tup. 

It ilia any atandarrl bolt. 

It goes on like Any oilier mil, except 
lliat it is wrenclied on ini?leiad be- 
ing spun on v^ith tbe lingers. 

But it is iiTilike any jmt ynii biive 
known in the past because: 

When it goes cm it ataya nn. 

In apile of vibrationt sircar, si rain, 
this Eiaatie Stop Kill will Jioi loo&cn, 
al][i or break. 

Tt may be removed needed — ami 

still locks itself tight lihfm put back. 

It fjcfcs vibratUm, 

An cl not a single one bas ever failiMl 
in service, to our knoivleilge, thongli 
our total production now a^lds up to 
billions. 
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Flaming Filings 
for "der Fiihier 



dive and twist. The camera gun catches a 
picture of the attackers^ which shows 
whether the gunner is accurate or not. 

That completes the course and the stu- 
dent is ready to become a member of a 
bomber crew and take up combat ti-aining; 
later conies a course in fire control 

Out in the field our graduate may be 
called upon to man the gun at several 
places in a big bomber ^ perhaps the “sting- 
er’^ in the tail the top turret or the **duster" 
in the belly of the aircraft. The stinger and 
the duster have been surprise packages for 
Axis aircraft. Zeros and Mease rschmittia 
approaching American bombers from the 
rear and from bdosv have run into a hail 
of bullets from the guns at these two 
points. The position of gunners at either 
location is anything but comfortable. Of 
the two, the duster is probably the tough- 
est, since the gunner must curl up inside 
the cramped space of his ''bUster"^’ below 
the fuselage. But the results obtained by 
gunners at these two points have made the 
discomfort endurable. 

The bomber*s crew works like a well- 
drilled football team. The navigator lays 
out the course and the pilot flies the ship 
on that course. The radio operator main- 
tains communication w'ith other bombers 
of the squadron and with bases. The engi- 
neer keeps the motors and other equipment 
in operating condition; the bombardier is 
responsible for dropping the bombs accu- 
rately and for manning the machine guns 
in the nose of the airplane. The gunners 
in the bomber handle the stinger, the dust- 
er and the upper turret; the radio operator 
and the engineer fire side guns if enemy 
fighters attack. 

Upon the skill and coui-age of all these 
gunners depends the safety of the bomber 
and Its crew when bullets start spewing. 



Plant Food Is Glued to Seeds 
To Aid Theif Germination 

Garden seeds that carry their own food 
into the ground are possible under an in- 
vention of Albert C. Fischer of Cfucago. 
JiacTi se^d is coafSd vvtih 
glue Into which the initial life-needs of the 
seedling are impregnated — small provi^ 
sion of fertilizerj fungicide, insecticide and 
in the case of legumes^ nitrogen-fixing 
bacteria that the seed will need in the first 
day or so after germination. To protect 
seeds against possible ill effects of too-long 
contact with fertilizer and fungicidal com- 
pounds they are fii’st coated with a neutral 
glue, then with one or more coats of the 
fortified ^hie. ^ ^ ^ 
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Feabecm^ li the fury oi an incendieiy bomb— 
Bdrlin knew* -atid Tokyo lOon tnay leam. It a fiery 
elsinjent is roduGod to powder foTm, 

StT«hnKely, the Wat Wdy produce theae gran- 
ular in proper ooriiiiter^cy was found ta be throii^ 
filing* fiiAdo from aolid bsra ^f masn^^ium. 

With the kriQwlodEe from 79 years" 

now iti^nLiftlftiir44 H 9P4- 
CLpI inaebirie-Dperated rasp tKat does fAa job^ 

What's the wurk, what's the material and what^s 
the Rnisih? . . . Whatever the filing operatiDo or 
problem, Nicholson can ptovida The ri^t hio /or 
llro job- More than 300D kinda, cuts and aiten df 
fil&s in the Nicholson, El^ck Diamond And aiM- 
elated lines are evidence that proper filing and file- 
malrlng ore almost endless iii their requiranventS- 

FREe-HfW lOOKp "FlLf Invalu- 

abLo to product ion heads, foremen, key mechanicH 
+ H + 4S- Interesting pii^ej! — hisrhliglded with Enforma- 
tinn CHI proper uiae^ cnr« and seFe-crfon of file.^ ; on 
Fip^ial files For snft meln.lg, .stajnle^^ and other stools, 
plastjod. foundry and difr <]i!)^lfigfs, lulhe dEInfft etc, 

NICHOLIQH FILE COL. ZZ AEon SI. PnvfilBlICt. IL I, U. S. K 

CundrfjaH jPufli llupt, Otti.J 



ICHOLSON 



FILES 



*U.5, A,^ 
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run/ ADDED LIGHT 

I# II from the SAME lamps 

Helpful wartime suggestions from General Electric 



Vdh caa add Gghtwith soap aod water! Wash biilbs 
(unlighted) and rejector bcjwls of reading lamps 
and you'll increase light 25^ to OeanJng 

steps up iodiLStrial lighuQg;» too. 



Ught liiungfi in iaitup jhadcs can your light. 

To reliae parcbunent shades^ roH shade on white 
paper and pencil a mark to cut. Fasten in with 
scotch tape. 




AtTAnge lamps and furniture so each lamp can^ if 
necessary^ serve two or more people. By letting 
lamps do double duty^ you conserre light and sight. 



Sit close enoughL Move your lamp nearer and get 
more help from it+ A few inches farther away can 
mean 50% less fight. Bui he sure shades are deep. 







Made i& Si^ 
Lsng^r 



Many other helpful sug« 
gestjons in our new 
hiXoklct "Lighting on 
the Home FrooL^\ Write 
Dept- 166-PMj General 
FEectric» Nela Park* 
Cleveland, Ohio. 



G-E MAZDA LAl^'^ 



Avotd Htflected flare from shiny pages- It’s the 
citt of your page chat does it. Try holding a small 
mirror on page. Then die undl yon can no longer 
see the lighted bulbs or ^wl. 
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Someday we’ll be ready 
for this fellow 



ttis p'rfx/rt a&QSf£ ilfp 

fime yof/r pfip /> grt^ti'n d&g for the fiftJ, , 

ih€re*}i csfntt a day U'h^a Af7/ livixid alefi ai the af^ar. 
//f"// i&ak at }'&U, ir/ipatieftt aiid u'and^fftigr You^ll 

say, "/!// ri^htf fellow. Lei's goT Atid you'il take owt 
yotif hrafid new HSR shotgmi . . , the gjta yot* had 
always dreaated of — well-hafanted, t^as/siffilly 
eJy a t<^p-fTotirh perfs^rnfer ;> every way - . . artd just 
as eager arrd attve as the ho/tfsd, yok'il set oki lato 
the operr . . . 

RIGHT NOW, Harriflgtori * Richardson is busy 
wl(h (he majiuf secure of wir w^.^p<3riS. Th$ SporiJn^ 
gufi crafrsjnan^hi'p lhai built up for 70 years is 
nQw used CO £ood advantage in makkog the famous 
Reising Submachine Gun. 

J&UT WHEN THE WAR IS WON, H&R wiH be 
baek m the sponing arms field with amazing new 
guns. We can't give yon details now . . - but we I 
know you'll waaS one; it wWl be fashioned with slcili 
fcoin new sceels^ new plastics, new nlluy^, [t's One 
pan of ihe glorious American future that's wocdi ' 
waiting for» working for, sjiving for, fighting for. 

HARRINGTON & RICHARDSON 




I Hjirk-insiDTi U Ri-elaardEDn Arma Co., l>€pi. 

I W^J^ce^ter^ Mam. 

1 Band tny fr« cflpy oE tha II&B Bubma^hlnc 

Oiin MflF?unT. 



I 

I JVBjnf— ,, 



9VH fAMS 

Tlvery m*h imd twy 
]e?^w Hrenrni^ wLII anjor 
the data i led, llluafrjjitt-d 
H£R Rclalfif Submiic-hiTie 
Qmti MtnuBl. It‘s frOT . . . 
UBfl thfl eoupett. 





Old Man River Gets in the Fight 

(Cenlmued ffara pjg^ 54) 

tons of coal down to Pittsburgh m 1941. 

Barges travel by the clock. On regular 
^hedules the “trains"* of Union Barge 
Lines shove out into the stream fi'om Hous- 
ton and New Orleans and Pittsburgh 
freight terminals. Telegraphic reports teJl 
the exact location of the boat, the size and 
nature of the tow, and a dispatcher at the 
home office plots the information on a mas- 
ter board along with tabs showing barges 
awaiting pickup at various landirigs. It^s 
eight or nine days from Pittsburgh to 
Memphis, 1^208 miles away; 14 days to New 
Orleans^ 1,956 miles down river; three 
more days to Houston, 409 miles farther. 
Upstream it’s slower. However, in recent 
years Union's affUiate, the Dravo Corpora- 
tion, has developed towboats especially 
designed for propulsion against the cur- 
rent^ using the Kort Nozzle, a tubulai- 
sheath which encircles the propeller and 
leads the ^vater to and aivay from the 
screws- This harnessed the thrust of the 
blades most efficiently. 

The stem wheelers have not vanished. 
Steam-driven paddles still chum up and 
down the rivers but twin-screw Diesels 
are crowding them out. One of the biggest 
towboats in the valley is the Anker L. 
Christy of the Pure Oil Company fleet, a 
triple -screw vessel with three 400-horse- 
power Diesels. Her regular chore is to 
pudi 1,344,000 gallons of gasoline in two 
barges — 590 feet from nose to rudder— 
from Port Neches, Tex.^ to Minneapolis, 
Behind her big rubber- faced towing knees 
is a luxurious cabin topped by a pilot house 
that retracts hydi^aulically into the deck 
to duck under low bridges. Like the in- 
struments in a sky liner, its control panel 
is illuminaled by ultraviolet rays; it has a 
central communicating system and ship- 
to-shore radio telephone. A single lever in 
the pilot house controls ah engine and 
rudder movements. 

If Old Man River would lie still, life 
w'ould be a lot simpler for the piloU^ But 
the old man keeps squirming in his bed, 
shifting around, and army engineers are 
forever straightening him out, A pilot 
must know the profile of the river as he 
knows his own wife’s. He must know every 
hght and bridge and landing. Like the air 
pilot, he will be tuning in for the latest re- 
ports of river conditions and obstacles to 
navigation, and he’ll be taking down orders 
from the home office to pick up a barge at 
the next port. Which is not so quickly 
done as said. Dock hands may have to rew 

(C^Atirtu^d t<i pag« 154> 
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TeieiiI! is noibiing herok about that 
bflCtery of oil fi Jeers clampctJ: agiinst ch-c 
engines of CiOeraL Sherman Banks. Bme^ 
witboiir [hem-p^searuiEng Constant guard 
a.gainsi d.Lrtin Jubricating and ioel oiJ — 
those engines would shoctlj- be mrcckcdn 
Except for siie and cettain. deLaL[Sp 
Aimy AC OtI FJbe/S ^.K identical with 
rho-se which have kepr engine and fije! 
oil ctean, for jc^rs, for rTtilllons of 
ArUcriCan nlororists. Both are scientih- 
call}- engineered. Both tiKp^iectsion built. 

Army cncehanics and canl: Ctews know 
Jitters Tniiif: be kept funettening. So, 
eicmcntB are changed in SEtiCE accOrd. 
ance with Arm^- procedure. 

Y$/*r engioeSn too, need oit fitter pfo- 



rectEon; the etemeiot shooJd be replaced 
regubrE^. 

ConsewaEion \i the Order of today. And 
it ii casj' ro ger rJifough. the service which 
AroeriCiH's mechanics are now reodetipg. 
This is being augmented by coniao^ 
from AC, OuiyEng ro atl wfvice OtgAni- 
aacioJIi the latest and most ptaoEioai 
methods of dbgno^is and repair AC 
products. DetaiJs of this Service at4 
given in the panel beiow. 

When repLiccmcEic is needed, select AC 
— ifid be Sure- of complcto aacisJacriO'ii 

'if ft fit rmw *wJ tttmtm t/ 4 C 

rr^wr™»&pF 

.^tircriwH/ jm prtiifKfwg ftr Krirr^rr. 

AC SPA 31 K t'LUO b[VI 5 IDN 
CENEB.AL MOrOilS COUFOUATION 



tAKKLOIl FlLTIft 
br AC 

P^£[ lOriwr 



^ nu I UJV 1 U 1 1 Vi: LTiJ- 

f riLTfh-builEtvAC 

virKf 



SPARK 

PLUGS 



on SLuw driv-- 

ingt accekratcA the 
feirmiaiion of iDcvc and 
carbon \a engine oFr. 
If nor cotistantly hl- 
tered ftoot the oil. [hii 
dirt will dog pitEcn ringf. 
whieii CALJI 49 inCrtfasHl con^ 
snmpttpn of oIE and So, 
ftplaer your oiJ hirer d«- 
menE. whenever yourde^lefE 
AC Oil TefE Flu show's thai 
yoiar oJl ii dirty. 



SPAUK rujfl?— Dirty Of 
worn plugs waste as 
much gas mt one cou- 
pon lA ECn. Thry al^tj 
ciuie hard sturtinji; which 
weakens yOuf baicery. Under 
pifsent ilow driving con- 
dicions, have ycur pliig^s 
cleaned and. adiy^trcl every 
few inonEiis. 



Q AIR CtaAWftS^Adirty 
air cleaner increases 
J^awline c-onsUdlpEian 
bccauiE it chokes dirvra the 
now of air into ilie caxhurer- 
or. Ynur pit cleintr shGutd 
he rinsed -wbcHevef yourcur 
i-S JiJbrEtaredr 

fEiEL f^m^PfpzuciUy 

iroubtc ^^ce- Bue. iT 
yours has been in tis^ 
thiety or forty ihoufand 



miLcs, it rtiay be wg-ni ro the 
pointw-htre atbec-k-Mp if due. 




DRIVIhfi IH5T1UHiNTi^$peed- 
OolEler, J^oHdC ^au^e, oil 
prCSsuregaugC,imfHrEEr,an 4 
UEiapEE-acgfc gauge sEtdoie 
need $cfvic«. But, if cfvey 
nverroubl-Cri havE them c^f ^ 

For jr pjTfc. 



BREKC VJCIDILY QUICKIH- U. S. WAR SAVLh<i5 STAilPS AMD fi&htlS 
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ITS EASY 

to make 
war’time 
repairs 

with SMOOTH-ON 



5S5 



Don^t worry because you 
replace da^muj^ed 
household equipment during- 
the war. You can stop leaks , 
Pipfi Ltahi cracks and tighten 

loose parts with SMOOTIl- 
ON No. Ij the many-pur- 
pose iron cement. No need 
to dismantle piping or ap- 
poratu?;^ nr to send for a 
professional repair inan^ be- 
cause SMOOTH-ON is 
to apply and requires no 
previous experience. 

Rama tor Loak* Be sure to buy a eau of 

SMOOTH-ON without de- 
lay, and keep it handy for 
emer genc] es. SM OOT H-0 N 
comes in 7 ^e, and 

larger contain era p and you 
can get it at your hardw^are 
stoTCp or if necessary, from 
us* For your protection, 
insist on SMOOTH-ON— 
used by mechanics and re- 
pair men for 48 years, 







Fii^fi Pot L«aM- 




Ltakr Kittle 




FREE BOOK 



&rl ]^Didr Mpy a^r ln4vil-40^*^ Hl«r«r«iH£ 
kandhaaL. SJkvwi haw <^e^ ftiuka r*paJf-L 
quiflLIf, J4U+ tira CBypsrt. J 

S«ne4lh--On MBMirfattarlnK Da|if. 37 

570 Cem-rntMlpeHr Av*., Jwsa^ CltTi n. J. 
P|?-n-N« H*iul tlL-e raEIC i^DoLK-Qn 
llaDdbaoJt, 



S)o(twiM SMOOTH'ON 



ashore with a mooring line to ^^choke” 
around a cottonwood tree* audit may take 
an hour to ease the 10,000- ton load up to 
the dock and lash the new barge fast. Be- 
fore docking the captain had figured how 
to balance his load by playing ^^checkers’* 
with liny wooden templates, arranging and 
rearranging the miniature barge models 
for best weight distribution. At intervak 
along the river a deck hand will drop the 
weighted “lead line^' and call off the chan- 
nel depth to the pilot — “quarter less twain 
— mark twain (twelve feet) — quai'ter 
twain”; and in port he’ll drop a gauge pole 
overside to measure how much water each 
barge is drawing, which shows the loaded 
weight of the barge* 

Later in the day the pilot may spend 
most of another hour jockeying his lanky 
tow around a tricky bend where hungry 
sand bars reach out to grab him. Multiple 
rudders ease this chore somewhat by giv^ 
ing the moderri towboat maximum maneu- 
verability, The Dravo-built ^‘William 
Penn/* for example^ has two rudders ahead 
and one aft of each of the twin seven- foot 
propellers, permitting it to right-about- 
face in not much more than its own length, 
whether moving forward or backwai'd. 
The six-rudder gear is hydraulically op- 
erated, controlled by a steering bar which 
indicates the angle of the rudders, rather 
than, by a wheeL 

Besides its mechanical marvels, the 1943 
towboat offers more than the comforts of 
home; air-conditioned rooms with balh for 
officers and guests^ insulated walls, luxuri- 
ous leather-covered furniture in cabins 
tastefully planned by interior decorators^ 
loudspeaker systems and two-way radio, 
filters to purify river water, lifeboats and 
power tender, sun deck, laundry, electric 
dishwasher and range in a galley any 
housewife Would envy. 

Not all of them are so fancy; the fanciest 
is none the less a worker. Towboats shoved 
over a hundred million tons of cargo along 
Uncle Sam^s waterways in a year* and 
that^s dose to 5*500 fifty- ton freight-ear 
loads delivered every day of the year. Life 
on the Mississippi may be less picturesque 
than in showboat days, but it's bustling, 
Old Man River keeps rolling up his sleeves. 



Steel Tonnajje in U* S, 



Wi 



'ak 



Steel production in the United States for 
1943 is. estimated at 93,000.000 tons. In 1940, 
the last year for which accurate worldwide 
data ere known, we produced 66,982,^6 
tons, Kussia 21,800,000, United Kingdom 
15,000,000, Canada 2,173,387, against 43,-* 
445,000 tons in Nazi and occupied Europe 
and 7,100,000 tons in Japan. 
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VUal GUNS to all Corners of the Earth 



Ai in 1917^ Qur technicol ikiO and larg v prs- 
ductisn capacity affl dfivot«cl lo- Ih-ff caui? of* 
winning a war, 

Voit quanfitie£ of pmciiiqii -built Browning 
tnachina gunj: ara pouring Forth lo arri tha 
ropidly growing ftaati of bombar and fightor 
plonat that are now attacking ond bewilder- 
ing lti« enemy in all oornert of Ihe globe. 

Thompton iubmachine gufitond military riHe» 
are Coming in cOntinuaLii ilreamK f^m rOund- 
the^lock piroduclion linai . . , vital equipment 
for Allied force! averywhero* 



From reiourcei comei victory. An>df after 
thoF^ ai£u ranee of new and improved sporting 
arnts^ in< ample £uppty, 

$avage Armt Corporation 

Utica, N.Y. 

* Proifiirfr nte (mfl— " 

'^SAVAO^^' wp) omong Itia 
first to receive Ihe Army- No vy '*V* for higti 
achievement in war production. Preudly the 
cheristied pennant files above dur Utice plofit 

procioimingr '^Wetl done — DO MOliil" 
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DQ YOU THINK IN CIRCLES? 

0O you yourself^ **hlaw vhaiK I begin; 

wfidt fthdll r do noxt?®' Have you a con- 
fusion of ideas? Mastery In life* success 
in atiy cnterptiK^ comes from the subtle 
ability to marsbal your cKmi^^htSfi to cbU Co 
the fore, when an eoiei-g^eiucy ajftses, the 
proper mental powers* Memally, you are 
an ag^regata of forces. Why dissipate them 
because of lack of knowledge of how to 
properly use thoin? fjearn to unite them, 
and you will have at your eommatid,. a 
fremeudouf power for accomplishmetit, 

SEND FOR FREE BOOK 

The Roslcrucians have priacrvecf for 
cenmries knowledge of the secret method 
fcKT the development of mind power adil 
the direction of man^s unmed inner facisl- 
tiea;, This wisdom, not strange or tnysteti- 
ouB, has changed the course of Kfo for many 
mcti and women throughout the world. 
Write for the free^ sealed hoglc which ex- 
plains how you may obtain this helpful 
Inf-ormatlom Address? Scribo X* J« Z- 

ROSICRUCIANS 

{AMORCl 

San Jose CaLiforDEa 



— USE THIS COUPON — 

BerEbo X. J. Z. 

The Rosicruciana 
Sao Joac, CalifomiA 

I am sincerely interested in an intelligent 
method for attaining a mastership of life. 
Send me without obligation, your FREE 
Book which expl^ns how 1 may receive and 
iHe your agC'old method. 



Name .... 

Address-.-^. 



Gty,...^- 



Sea'Gomg Sbutterbugs 

{Continued from poge 25) 

At Pensacola Naval Air Station, Florida, 
the Navy has a school of photography 
which each month graduates 100 officers 
and men trained in all phases of photogra- 
phy — aerial^ sea, and land. The graduates 
of this school, and many other excellent 
photographers recruited from the civilian 
field, took the striking photographs of the 
battles of the Coral Sea, Midway, the sink- 
ing of the U.S.S. Lexington, the Japanese 
raid on Dutch Harbor, and the American 
raid on Japanese transports at Kiska. 

The school trains the student to cover 
any navy photographic assignment, any- 
where, at any time and under any condi- 
tions, Once the student completes the 
course he is qualified to go out to the fleets 
and* with a thorough knowledge of aE navy 
photographic equipment, to cover any as- 
signment and If necessary set up and oper- 
ate a complete photographic laboratory- 

Today the school is the largest school of 
naval photography in the world* occupying 
its own building with more than 10,000 
square feet of floor space and an estimated 
$250,000 worth of equipment. Included in 
the extensive layout are 10 double nega- 
tive darkrooms for primary work* a l^ge 
darkioom with 30 rontact printers* anotner 
with 30 enlarge tS| elaborate drying and 
finishing rooms with the most up-to-date 
equipment, a larger aerial assembly room 
and another for movie assembly, and aerial 
and movie printing and developing rooms. 
In addition, there are two dassrooms seat- 
ing 80 students each and another, Complete 
with movie projection room and screen, to 
accommodate 120- 

Ten planes from the station are assigned 
to the exclusive use of the school and the 
station photographic laboratory with spe- 
cial pilots long trained in aerial photogra- 
phy at the controls. 

The training course is divided into four 
phases^ — ^primary basic* advanced basic* 
aerial and movie photography. 

Upon his arrival at the school the stu- 
dent is given a course in optics and the 
chemistry of photography, and then learns 
the handling of the elementary camera 
and darkroom technique in printing and 
developing. Thus indoctrinated the stu- 
dent enters the advanced basic phase to 
take up the photography of colored ob jects, 
enlarging and copying and intensification 
and reduction. 

In the third class the student learns the 
art of aerial photography. Here he spends 
nearly half the class time in a plane high 
(C&ntinuad ppgo 15P) 
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RELIABILITY RUNS! 



Wfj!# fcooy Far ycvr fR&c capf af “En~ 
rhuij'aif*' m^gazitt#, ItFJed Tnal^Or- 

cycf« acFian pFrPurei and l>i rilling Slcrres. 



HARLEY- 

DAVIDSOM 

MOTORCYC LES 



On many wat fccrnta there are line-upe 
like thifl “ that remind every motor^ 
eyde enlhusLast d glorious days Lo come. 
Then cnce ^galn iliezR wM] be esctiing 
trophy nine, hiUdimbs, gypsy loura. raca 
meals ^nd other the ill-packed motor « 
cycling evonts* Yes, and war-proved 
Harley ''Davidson^ With giealer etamLna 
and rugged dependahslity] BuyWarEooda 
BOW— and ride a Jiailoy-lJavidaon alter 
"the boys come homer' 

HARiEY-DAVIDSON MOTOR CO. 

n«pQrtrfl«hl P MILWAUKEE, Wl^ 




A Tribute 



Wh en ihfl men Dndl women of Stonlsy f eolir tlivisipn of the Slaiilay 
WdHcsj received the ArmyvHov/ award on fo&ruory 13 ^ It wot 
0 much prixed tribute to a great productioii teoitt. Of portienlar 
Interest it the fact that It came duriitg the one hundredth onniver- 
fory year of iho Cempany* 

Up^n fh«lr ilteyu]d«n 1ib« a la hand with due- honor for 

tripke bmdea. ITtiey have been ealled past pedorm^rKe swf 9- revpon- 

upoB ta SUppI? { 1) tOoJi Eor the armed *it?dliiy lor future perforniaiice. 'Hieie 

forces.., tp coBstruct aud muntelB men and women fully ihn re- 

campB, bswea, Btid bsiTTflClfi; C2> twrie Tpgndbility. Far fmin bein^ coot en ted 
fv w&f InduiLry . . . la build plaubp with the ^'contribullon ta Vlelofy" 
Bhlpi, planea, and other implomenti of tlnm4y made, they are H-tiiviae to 
wmti C35 tooil for the home f rpnt + f . -malce a greater oontHbutien in the 
to maiDtaiD. farma, Behoola, iuititu- future. Stanley Teol*^ Div. of The 

tlom, BTid OfiEntifi.t divitia-n Induitrics. $tenley Workip New Britalnp 0>nn. 



1843 [STANLEY] 1943 
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POWER 

UVMol** 



^ P^ower is imponant factor to 
the successful operation of every 
branch of our arm ed forces. It is vital 
to viciory in a dioiisand and one ways 
— destructive briDj; power on the 
frofU lines — esseuiial auxiliary power behind the lines 1 



WITTE Pow«r Units Also Servo — witte Die- 

sel Engines and DieseJectric Plants are servinjt our 
fighting forces in Africa, Alaska^ the South Pacific area, 
the Panama Canal ^>ne — and many other pJace^ where 
auxiliary power and lights or a vital water supply may he needed. 

Now WITTE devotes its complete faciliLies to the urgent task of pro- 
ducing for the war effort. After viaory, efficieiil^ economical expertly 
engineered WITTE Diesel Engines and Dieselectric Plants will again be 
available for all. WITTE Aas terped tie tmrldjor 7S years — will continue 
to serve during the great peacetime future* 



WITTE ENGINE WORKS 

LAHG£ST »UfLOe» OF SMALL OiESFLS 



KANSAS CITY, MG„ U.S, A.-c»«/<» ^^WlTTEKCMO^' 




Ta-pat-eo sleeping bags 

ARE BEDDING DOWN SOLDIERS! 



If you have missed finding your Ta^pat-to sleep- 
ing bag, life preserver or other outdoor sports 
equipment at your sporting gocwls store^ you 
know that it is somewhere helping a soldier. 
Ta-pat-co sports equipment is now Ta-pat-co 
FIGHTING equipment — contributing to the 
comfort and safety of our army, navy^ marines 
and air corpe. Our factories, materials and every 
facility at our command has been given over to 
meeting war requirements^ 

Keep in touch with your sporting goods 
dealer; he will bo first to know when Ta^pabco 
equipment 15 again available for yemr outdoor 
jsport^ enjoyment. 

Ta-pat-eo 

OUTDOOR SIM£3 equipment 

American J Ttxtite Co., CreenfieLd, Ohio 

Sqv mtP if in Foj>vlar Mtc.hcnict! 




merewFlK ARMY 

^ HULL 



Keep car radiators cleaned out for 
greatest motor efficiency. Use 

£aiu*Hu£h Girtdioat an c«i 
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above the coastline of the Gulf of Mexico, 
receiving uiSiLi-uction and practice in map 
making^ obliques and stereos. The last 
phfLse takes up motion pictures, with each 
student making, developing, printing, edit- 
ing and proiecting his own S5 mm, fUm. 

Upon graduation from the school the 
student may be assigned to a photographic 
laboratory at one of the shore stations or 
may go directly to the fleet. At a shore 
station he will be called upon to cover 
routine construction and repair; identifi- 
cation of personnel; new equipment; dam- 
age to equipment and parts; copies of 
drawings and charts; athletic teams and 
events; station operations; damage due to 
natural causes^ and a wide variety of sub- 
jects covered by aerial photography. 

The photographer afloat will^ in addition^ 
be called upon for aerial and ground pho- 
tography of friendly and enemy vessels; 
the enemy fleet and its units; fleet engage- 
ments; operations against an enemy coast; 
landing force operations; damaged vessels 
and aircraft, and many special missions. 

And one of these special missions may 
include the manning of a gun. Whether 
they arc tripping camera shutters, or pull- 
ing triggers^ Uncle Sam's new seagoing 
shutterbugs can be depended on for accu- 
rate aim. 



Paper Is Made Water Repellent 
By Mysterious Vapor Film 

Paper, cloth and othor materials are pro- 
vided with an 'Invisible raincoat,^' whose 
i/^xact nature is not known even to the Gen- 
C^\^ral El ectric chem is t who dev ^agd the pro-^ 
"Cedpl^,“by exposui'e to chemical vapors. 
Various chemicals are used, among them 
being methyl chlor silanes. Articles to be 
treated are exposed to such vapors for a 
1 few minutes in a closed chambert and there 
k V results an extremely thin film which resists 
wetting. Because of its thinness, neither 
chemical analysis nor micioscopic exam- 
ination has been able to ascertain the true 
nature of the film. Such a treatment is 
given ceramic insulators for military radio 
equipment, which formerly lost much of 
. their electrical resistance when exposed to 
E high humidity because thin films of moia- 
^ ture forming on their surface allowed cm^- 
rent to leak away. With the treatment, if 
moisture collects on the insulators it is in 
the form of widely separated chops that do 
not allow electricity to pass. 



eWith about 800 bundles of nerve fibers, 
the optic nerve is like a telephone cable, 
Connecting the human eye with the brain. 




YOUR 
TO 0 LS 







lo.f 






Gr«n^1d, Miss. 

U.S./L 



MILLERS FALLS 

k TOOLS .1 
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’YANKEE” TOOLS 

GET THE MOST OUT 



OF RATIONED TIME > 




A half-cenlliry htfort^ death rainr:d horn ihe skies 
over Pearl Harbor^ **Yankee” Took were potting 
extra, rdjjtiiteg^ seconds, mto the. hands ol 

skilled median Jcs everywhere. when time k 

of the eesencCf “Yankee" Tools contlnoe to speed 
production^ to sdvage that remnant of time lert 
to America in vhich to deli%^er iJie knock-out 
Idow^ * * ^ The war we didu^t want will he behind 
tis one day, and ‘'Yankee'* Fine Mceha.iilee^ Took 
will have had a part in putting it ihere^ In tlic 
jticantijue, give America^ end all America nieants 
to you, your best 



in 

* 

★ 

•k 

•k 

k 

k 



‘'TAKKEE" SPIRALS * 



* 




A SUE Eli tlfltt HlMSE k 



YANKEE"T 00 LS 

make good mechanks Befkr 

North Bros. Co.^ Phlla., U. S. A. 

Established 1880 



Afoteri, afjO* o/ "'T'flJifc«-lfnnd'jT7FCTm** Tivoli 




¥ALUABL£ TQOLS 

Ad^Qunt? pin-ttfniLuiL. Free CillaId^ Ld 
KKDlmAk 43 r 4 luii^ macliiALulft. 

CtnaTHER TOOL CHESTS 
443 Colombia S-t. Dj-yton, OMt 



To eveiY man 

who expects to |oln 
the Anned Services 

(Se6 JflSi'de Back Cow} 






ThIbv, lOO^ In wir work. In notml tfntoip irwiij. 
Iietur^n 32 col. RIFLESr SHOTGUH5^ lELE- 
3C0PC SIQliVSp TAftdo «UNS & Cq’UIPMENT 



Soda Pop to the Rescue 

{Con^nued frem pogo AO) 

ti'ucks*' which operate on hundreds of 
American airports. These have saved many 
lives by nipping a fire seconds after it has 
attacked a cracked -up plane. 

. Another portable type, for use in war- 
time industrial plants, is a trailer which 
may be hooked to any auto available, and 
rushed to the scene of a fire. This equip- 
ment carries half a dozen large tanks of 
carbon dioxide^ valves and a hose to put 
out a fire by the soda pop method. 

Carbon dioxide has existed since the be- 
ginning of the worlds but it was not until 
the 18th century that mankind learned of 
it. Joseph Priestly, an Englishman inter- 
ested in chemistry, happened to live next 
door to a brewery* Curious about the bub-^ 
bles which arose from the brewery mash, 
he trapped enough gas to find out what it 
was and eventually brought his secret to 
the United States where he induced a 
druggist to serve sweet flavoring in water 
charged with the gas. Thus the soft drink 
industry started. 

The second step in the advancement of 
CO 2 was taken by accident. A Swedish 
harbormaster set up a winking buoy with 
the flash device conti’olled by the discharge 
of compressed carbon dioxide released at 
regular intervals. The flame was ivind-* 
proof, but when he examined the buoy one 
morning, the flame had been extinguishedp 
the story goes. He also found a leaky valve 
in the winking gadget. Adding up the two 
facts, he decided soda pop gas could be used 
to put out other flames. 

Walter Kidde and Company, a concern 
whldli tias pioneerecTln new uses for car- 
bon dioxide, began developing uses of the 
gas to fight fires. Meanwhile, the concern^s 
engineers were experimenting with many 
other possibilities, so that when the war 
started they were also ready with inflation 
and activating devices. 

One of the latest additions to the long 
list of improvements added by this com- 
pany is a shatteiproof steel bottle especial- 
ly for warplanes. In the past many fliers 
were killed vrhen a bulkt or shell fragment 
hit the bottle, the gas exploding under 
pressure converting the bottle into a bomb. 
The buUet may penetrate the new bottle, 
but the bottle will not shatter* 

So the same soda pop gas that gives you 
the pleasant sensation when you take a 
swig of your favorite soft drink has given 
a much more pleasant sensation to many 
a brave American fighting man, faced with 
sure death if carbon dioxide were not 
readily at hand to rescue him. 
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In the battlt behind the lines you'll 
find Allas "artillefy" heavy favorites 
on air fields, in shipyardji and in 
snOSt of che nation's industrial Tvsit 

planter Atlas Lathes^ MilJing Machines^ 
Shapers, and Drill Presses are proving 
throughout the world the value of using 
modern, compact, last precision machine 
tools for all smaJl-parts produciion. Rernem- 
her — after the war — that AcJaSi precision 
and rugged strength have been proven in 
the toughest test of the ageSr 
Atlas Press Company, 643 N. 

Pitcher St. Kalamassoop Mich. 



New Uses for Phono Oscillators 



(Cofiriniued fram p qga \ 44 ) 

the disfence between the radio receiver 
and the phono oscillator is too great for 




strong sigtmLs it may be necessary to use 
a short antenna wire. The oscillator can 
be turned on and off by means of the toggle 
swdtch on the pickup box. 



Running Down Hum Bugs 

{Cortfirtued from pqae 141) 

trolytic. These decoupling filters reduce 
hum and prevent stray i\L from creeping 
in through B positive and C-taias leads. 

In the small inexpensive receivers of the 
a.c.-d.c. variety, hum usually originales in 
the power supply. Electrolytic filter con- 
densers of too little capacity and filter 
chokes of miniatui'e size^ cause ripple volt- 
age high enough to produce objectionable 
audio hum in the speaker. If filter conden- 
sers of larger capacity are not immediately 
available, experimenters often connect a 
.1 mfd. 400- volt tubular paper type con- 
denser from one side of the 110-volt line 
in the get to the chassis. If a Condenser of 
that type is already in this position, try 
another of the same value from the other 
side of the line to the chassis^ Sometimes 
merely reversing the heater connections to 
the first audio tube will greatly reduce a 
high hum level. If hum output varies with 
the position of the volume control, lest the 
lube that is connected to it for heater- 
cathode leakage. Have this done by your 
local radio serviceman if possible, as ordt- 
, nary routine tube tests do not always indi- 
J catc this fault. 
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SEMINEL 
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I\ a liule over a years Peilerscn lias made nearly a 
ill oilman d pieture& ^vitK hU Argtifi, and says, in part, 
liave no troulile nbiairihij; good reii|ili& in both black 
and white and Kodaclironie, iliaoks to ilie accuracy 
of the Argus C2 fthuLler and eoiiplcd range finder.’’^ II is 
Argus Ciniar F 3.S lens sen'es double dutyj since it 
easily removed from ihc camera for use on li is enlarger^ 

Perhaps your Argus dealer can slill sliow^ you this ver- 
satile pieturemiaker* 



TECHNiCAL DATA 
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tf: ^ y?ff 
f //00 
^{(Ut- 2X. 
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■'I alw ays earrv my Argus C2 to record places of 
iiilereji|^”says Ed J. Pederisen of Preston^ iVfinir. 
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lann arbor michigiin 
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FINISH THE 
JOB RIGHT 

Like setting* the last 
rivet as the plane 
comes off the pro- 
duction line — burr- 
ing, finishing and 
polishing to minute 
specifications mean 
the job is right. 
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enahlSnff ub Ut the moat potent service to the 





Hutu and cracks In 
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wood. Handler like 
puttvT hardens 3lh« 
wMd. At Pilnt, Hard- 
ware And 10< St&fi*r 
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Safe Boats With 
Fun Length Spray Roils 
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Falling Dynamite 

*^on the double."^’ He double- times to ehow 
and to classes; he double- times for a drink 
of watei'. A Paramarine rarely walks. 

Whipped into top condition by calisthen- 
ics and tumbling^ he graduates to the first 
jumping tower. In a controlled fall from 
this 2S0-foot tower, the Paramarine be- 
comes accustomed to the jolt of the opening 
parachute, then goes to the free chute tow- 
er. Here he is raised to the top of the tower 
in an open chute and released. 

He gets the feel of the free fall and leaims 
to manipulate the lines to control his land- 
ingSn Repeated practice jumps instill con- 
fidence in the silken Umbrella on which his 
life depends. The student learns to pack 
his own chute, placing on his own shoul- 
ders the I'esponsibility for his own safety. 

Hardened anid confident after these 
weeks of instruction, the student is set for 
the big moment — the first leap from a 
plane. This is it. No second-guessing here. 

Up in the big twin -motored plane ten 
paij’S of sturdy legs feel a bit weak. Legs 
which can rLin for miles and stand the 
shock of jumping from high ledges have to 
be ui-gcd toward the door. 

But when the time comes, there is no 
hesitation. Out of the plane they pour, div- 
ing headfirst into space. Once the chute 
snaps open the men float down singing, 
yelling at each other. In a matter of sec- 
onds they hit the ground, rolling and tum- 
bling to absorb the jar. It is all over almost 
before they reahze what has happened. 
But they have learned their lessons well: 
there ai'e no injuries. That wasn’t so bad! 

Ask any Paramarine which jump was 
the hardest, and almost invariably he will 
say the third, The first time you don’t 
know what to expect; the second time you 
try to analyze things, the third jump you 
know just about vrhat’s going to happen 
and you tighten upi. bracing for the worst. 

After the fii’st leap, the student has five 
more jumps from the plane and one night 
jump from the tower before he wins the 
curled wings of the Maiine Pai’atrooper. 

Organized at Lakehurst, N, J., in Janu- 
ary, 1941, the school was moved to San 
Diego in May, 1942, wdth Lt. CoL Shcpai'd 
as commanding officer^ and was trans- 
feired to its present location in August. 

A compact striking force, the Par ama- 
rines have doctoi's and hospital coipsmen 
who jump with the men. From buck pri- 
vates to the colonel, every man is a quali- 
fied parachutist. And when they strike 
from the clouds they hve up to their nick- 
name — ^‘Tailing Dynamite!’^ 
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TELESCOPE GAUGE 
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FOR AMERICAN FIGHTERS 




IN THE lUHGLE 



It iinbfrlicvaLle — but U. S- are 

the latest sound niovies, with rifii* life-like tone 
f^ujilitVi projected bn Ilian tly clc^ur right in thc^ middle 
uf the H teaming;, inahLriji riddeOf inaect infeated 
juilglfW of the ^jllHTtOHR. 

The aliove ilhiKtralinn iahaEu^l on an actual Ael-iip 
in Iruinrii^ one of a. chain of theatFm in \vhirh 

Red CrosR Field FlirrcC.or Jainea Stewart iinjjccts tlirt 
lateal sound hlina Lo Ajderkean and ^^uatralian front 
line figJitcri^, 

Today ^ the S[>ecial Service uni is provide each over' 
seas tUvisioii of the U. S. Anny wirh several ccmiplcie 
portable 16 nun. snnnil pmjerlor niithin. F^lma arc 
rushed to ihc varimis fmriLH via transfMirt ]dancth. In 
this way f \Jt -S. hglitcTM fruin tike Aleulianis to Tunisia, 
whn rnciNidcrniov ieB as iiki|>orlaat as IckhI, 4^ re tlkrdleiJ 
widi lilt cream of America V tkC4*t ainl latest m^Jlion 
pictures, 

like Ampro Dual Unit here illnsi rated know'n or 
the ”J standard eijiiipiiicnt for Special Scrvic'e 

Unite, In addition^ tliaueaiidH uf Amprij L6ium. pm- 
jectors are being uh^^I in I raining men in the ArTny« 
J^Avy and Air Curft», Ampru faeilklicj^ aro eiigag^ 

iOlt% in producing pro- 
jectors and other pre- 
cision f^uipmcnl fc»r the 
U# ^ar effort. Aniprn 
eiigixieeriiig ia going 

ahead At fuU speeiL To 
keep in toueJt wdlh the 
latest devclopmenfa in 
J 6 luni, projection, make 
eerlain vonr irainc ifi on 
ihe Ampm mailtug hut. 
\\ rite icMlay! 
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Welding for War and Peace 

{Continued from- p ag e 11} 

Already, there talk nf prefabricated 
all- welded homes to sell complete at $2,5tH}. 

A resort hotel with seven virings and an 
auditorium seating 1,600 has welded viralls, 
voof and central 1 00- foot dome. 

The War Production Boai'd, in making 
specifications for the design and erection 
of strucLui^al steel buildings, specified that 
steel must be saved through effective de- 
sign and use of welded fabrication. 

A power company changed the design of 
a multi-story switch house from riveted to 
welded construction to save time, eliminate 
noise and permit building of later addi- 
tions without preliminary work. 

Results of the Lincoln Foundation’s 
welding program disclosed new applica- 
tions for welding in every field where 
metal is used. 

In the construction field, all- welded 
bridges, subways, factory buildings, ho* 
tela, churches and homes are in the offing, 
Welding has been applied to telephone ca- 
ble ducts and skating I'ink floors. An all- 
welded steel gasoline engine for a racing 
automobile has been designed to save 
^weight and cost and eliminate gaskets. By 
welding, an automobile frame has been cut 
down to form a fai"m ti'actor. An all- 
wclded fire truck has been designed to ac- 
commodate in a 28- foot length equipment 
that required a truck fiS feet long. 

All-welded stoves seem a certainty. Au- 
tomobiles and refrigerators had many 
welded parts before their manufacture was 
halted, but in the future welding will be 
used far more extensively. 

Office equipment and business machincSi 
milling and cutting machinery, containers 
and tanks, bed springs, busses and bus 
bodies, even ping pong tables, will employ 
more welding in their construction, ac- 
cording to forecasts. Use of welding will 
be broadened const dcr&hly in the metai 
furniture industry. Brazing, a process al- 
lied with welding, already is replacing sol- 
dering in some industries and one of the 
country’s largest electric motor makers is 
brassing motor connections with strip phos- 
copper instead of soldering them. This 
effects a large saving in tin which com- 
prises 48 percent of ordinary solder. 

Welding first was used thousands of 
years ago when fighting men bent over 
primitive forges to fashion their weapons 
of war. Egyptian craftsmen worked with 
crude blo^vpipes and oil or alcohol flames 
to fuse trinkets of gold aind silver and lead. 

Modem welding has developed most 

(Ccnilnued to page 163} 




166 



POPULAR MECHANICS 





LrqUlD-COOlED AIRCRAFT EKGINE5 



A SINGLE purpose spurccd the engineers who planned ihe AllLson 
litigihe. ■* A single purpose moves the metallurgists who test and 
choose the fine materials that go into it- * A s:ng!E purpose 
guides the sldlled liands of the craftsmen who machine and 
fit its gleaming parts with precision tliat finds few counter- 
parts in volume productLon, ^ That pu rposc is to create 
the finest aitcrafe engine ever built, * How well 
that purpose is attained Is bemg written in the 
records of the planes which the Allison powers 
ind in the standards it is establishing, at 
and ahroadj for sturdiness and 
dependability. * Employed in several 
types of American fighting planes, 
the Allison b proving before the 
world the ability of America 
to work CO levels of qual- 
ity and exactness never 
before approached. 
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ACHIEVEMENT OF A SINGLE PURPOSE 
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wntt m^tal ralnfoiEcad eiies: canvo-nlant. 4acy-ri]l»hB mi^n 
mflirth Mnctiuclleiv. Paek»d Jr tmart Gift frtu! 

fBiir o\iA*i icdav — td 



MOMOOE ST. 

esT. i#ss 







4«C-UIELDER 




ijiki-ri iilnff JiuED 'r^'n :TJitor>. I 

Worts £|r.i I !] nr U-O Aif". H.ik "JTI el lUf'-TL"!! L J • ~ 
Ccmpl^-Lr: rJaK'’ niF-d blU C:ilM^i'>!f :j">-T- 'mir- 

l*|A¥ mra. co.p 13-47 lcj^v sum.. 



MI>nvi«UK»rFtr Hl-nn. 



WOO 



fOR YOUR 
tOCASf 



There's still time to enter the tlK Marim 
Gun Contest! Seventeen prl®ea, totalling 
$1000.00 to shoot at. First Prl^ $500,001 
All you have to ilo is to Jot down your 
ad^as for toprovin^ any current model 
Mftrlin Gun or give your BUggestions lor 
new models. Free catalog and contest rules 
are yours for the asking. Contest closes 
July !, 1043, Write Ecpt C.p The MarJlu 
Firearms Co.p 17 E. 42nd Et.^ New York. 



since 1900, and assumed proportions of the 
first magnitude only in the last few years 

The two score welding methods in use 
fall into two broad cbssifications: the pres- 
sure (plastic) processes In which heat is 
combined with pressure, and the nonpres- 
sure or fusion proceggeg, 

A third might be added, brazing, in which 
is used a nonferrous or alloy filler whose 
melting point is lower than that of the 
metals joined, but higher than 1,000 de- 
gi'ees F. Since welding itself is an actual 
mixture of the molecules of the metals 
j:iined and a form of cohesion^ bracing is 
something apart, being a form of adhesion. 

Five welding methods, with numerous 
variations, are used in pressure and non- 
prossuve weldingj and sometimes in braz- 
ing, They are forge, electric arc, gas+ re- 
sistance^ and themriit welding. All but 
thermit tvelding have been adapted to 
processes in which all steps are automatic, 
eliminating the possibility of human error. 

In forge welding, oldest method known, 
metal pieces are heated in a forge fire and 
the ends hammered together. Despite im- 
provements in heating furnaces and power 
forging hammers, the technique is gener- 
ally too slow and costly for manufacturers^ 
thou^ widely used by blacksmiths and by 
some railroad shops, 

Electric arc welding is one of the two 
most vvidely used methods. Metals to be 
welded are melted by an arc of electric cur- 
rent formed between an electrode handled 
by the welder and the metal itself, ivhich 
forms the other electrode. 

In gas welding, second of the most widely 
used methods, the weld is achieved by 
melting ends of the metals to be welded 
with the flame from a torch using oxy- 
acetylene, air^acetylene or other gas. 

Resistance welding is the oldest of mod- 
ern fusion welding methods. Heavy elec- 
tric current is passed through both pieces 
to be welded, creating heat through elec- 
trical rosistance and causing the metals to 
become plastic. Pressure then is applied 
much as in forge welding, either manually 
or mechanically. 

Thermit welding is now used extensively 
where it is necessary to join heavy sec- 
tions^ though formerly used primarily for 
maintenance or repair. Thermit, a mixture 
of powdered aluminum and iron oxide, has 
a reaction which produces a temperature 
estimated at some 5,000 degrees F. Poured 
around and between two iron or steel sec- 
tions prepared in a sand mold, its heat 
will cause the sections to melt and amal- 
gamoie with the thermit steel so that w^hen 
the entire mass has cooled a homogeneous 
section is formed. 
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IN A TAPERED ROLLER REARING 




★ Wlifji you waist lor^, deppifiiiwbtcs^rv- 

ire in a tejirrrri rt^lli'r l»rEirii]^.p iliMs'l 
ovrrlfffik (he iriT[M>ri^nrr 4>f I lie rfdls. 

Fl'a ihe Elia I f llu^ Ifmit Ol lirr 

lhinp!i rqii^iL the hrEirii]” niurt 

rurrltf^ more lixid — long^<*r — fTivrs 
brEEcT iirrfariiiaiace. 

'rhaf's why thrFC!''K a prQwhi|E prrttrr- 
enee ffjr Ty^iji Ca^ele^7s FJra rings for 



hravy-flijEy hrrvirriTi jniliislrv anil rhswii- 
tial trsiri^porEalton. Siz« for Tyson 
Brarinps havr TOor<» rolbs — ilie rarrway if 
fyirfapl^^tely fille^t wilh loail-carTving rulU. 
Tlit-y tiavc hni^cr life, isiore ropachyi 
niaximiirn rigiatily, 

Yoii'll go farther wieIi Tyson, 

TYSON BEARING CORPORATION 

r 

-V 



M ASSIILON, -OHIO 



SCrVt HEAVY-DUTY BEARINGS 



Tyson products oho indud& precision parts for iAmorjea'i cn'rpfcrne engrnEf 



CovwA'I^^- 

eoHtCtf 



JUNE, 1943 



169 



HFS OF Till WHO 

LEARN EO TO SHOOT with 4 .2? riJic and 
5uP^^■^-X -ind Xpert amnumpfion. 
The v^FS "^'osiern" ^eFurt^cy 

in [he LLiL^ids- of milliciJiJi. H^lv eifneq 

[bill by ^iviOK rise issciM 

BcCuratr uminujiiELoa eJs-dl mnsdern tiaJlIiftrie 
vkilJ itan produce. Today, ilsar accuracy U 
helptnj^ our combaL fofcci; ro smash flic 
ejitmy. 







AMERICA CAN'T MISS! * 




Y esterday be shot for fun 

, , , he shoocs for free- 

doinl Ip times our 

American hcritii^re^ the abiUtjf to 
shtjoi straight, revt&ls itself a 
hpridredroldl 

If sh«yvs iQ the w:iy our soldiers 
make each shot count. Ji shines 
as hriitht as 1 3ld Glory, in rhe per- 
fection of the niilliOTis of military 
csirtridges that Western and its 
subsidiaries arc producing daily 
for America^ 

When war came^ Western was 
ready, T hou s an d.s of h >y train ed 
workers were ntciireci to the joh. 
Ajs; ain, Western is helping Amer- 
ica at war, using its anility to 
apply watch-making accuracy to 
n't ass production^ 



CARTRIDGE COMPANY 

EAST ALTOMh tl^LlUOlS 



New PnajEcr LiBRAifY 




Over 300 Outstanding 
Projects with PhaiciB 
and Working Drawinga 

OdP of thf pm|£«t tlSrary 

v«Jue- 3 flTCTi?ffcr» 4 — ^iTCF 30 ft'"fpoam 
I -Q[ Uri crap" wilHtlcHia fraro put 
I ^aqcnaf ihfl Df]( uprwiM^eiilfiJtf ac# J 
III- tiirM cui'iirefUDqt wilJA>Qil«h 

boDlc Oevot^ b) b Ipedaq type of 
iitojKt. NniiHi-Tfliwrthtna'lBreuBlE 
d-a^^nia uf lKiGa:i to fliKi th#«TACt 
pnaJiKt FfhJ rbnlofl^pbi, 

wo^na drftwLriaB and eiotplsie 

cllractLcina <ar.Eu;h Cmoirr 

It^Hii f bi-it^l4dlcd. In addLtiDn^jvn 
Htttlw: ffttliT4Wfl’"PrMr3rtt |i1fiiah- 
j 3 fib 3Ib-lbodv,"l.H^dn]irADf irfor- 
I raa.tH>nimlftt«aKEmjih^hdiotmo^ 

Es p.t¥i thl« r^markabN w*lu& ->b 
uor"ni^- riik"aaBF. ^rtri TODM ’4 

Here’s What Vnu Get; 

V<pi|.. I — J:L L-iltipd iincludrnjc- uicru^ 

Vi*!. II — ]fl Cbttrm.ima CbftKn. V^L JIJ«-One 
h'?ciRiri7 PtQ j CK^tB: Lbat "Joc-k ll£c ■.milliqn , ' ' Vg4, I V—‘ 
t^umi t uniLturc »ii4 NataIaLm, VsL V— NbW ArJ On- 
UlUtl Tctb,. GAflUB-pKJAj'B-rfHibd EquLpoHnt, V«il.'Vi—f?Hriiltul[4De- 
■iflEu— niB.ar nrii-lrifll VoJ. VlL^lnierfAldiu mAd OkIdS Nov^ 

ritLfii. VdL VJtl— 40 Pina TnWiiB, VgL II— amiLI FirnituM Deadatkf. 

PLUS— Practical Finishing Methods'* 

How tB do tuatlbld liniibira □ ptnUlDn^hnui tQ prc^TV ttl4 
work— haw t 4 Ji PtftEn— fill— P^g>«r ilsA at spr-ay 
fcUrt Snd bniah, Huw ta wiir raqrown |ow-cfWiCmBtiiri*tf. 3Hk 
prqH^AUii — tiQ-w lADDElb. iuei.y.'— inakB iHH.'arHJLliHiA, laclcidA> I4crie|; 

b.rth«u. FREE — Eittra Gift 



With tjwvry & PKEH udtHf Pt "HoW tb MakDlfareF with Power 

T 04 da. ' ' t^iyn nacnenus uf ul nubty-jnml ajt plans. 

Examine Library at Our Risk! 

,Sp|f1d only %2. for I'OfpnMfl PrdJtCt Li~ 

3 ^'^nt»hEh 0 Urthadi- and FILEH] 

Gift EhA . [>|i nrrfTS l^ i><i*tp*id, rttHinirL- 
t 4 u>fynJjch]]r. If -cnl: falLy r^^tlaupd, jriliur 
tJ, pins rfiturn will bn nraaintLy 

frtabdnJ, 

thd baits ManirftiehJiHng CDmpony 
680-P E. VliUna JIhb,, MltiWAUhHp WSfc 




-VOLTS A.G.K^«/ 

... with KATOLIOHT A.C. gmrm- 
fort and tHwrr plants. Santa currant m% 
furnlfh>ed ky ttit tilehllnei, 



4 KATO’S ontpr^ pFTO^LurtCan 
Ht preacnl muat- be confined to 
orders with_ hiah prio^tic-a. 

Good delivc-ri'H on A, C- E?n- 
cratora wntts thrm^h 

IS, 004 watts in ainslc and two 
bcarine dcusns. All standard 
s'oltfi|;eu, llDk slnBlc-pha-BC, 

2 Of 3 wire, 3 phase or 3 pbasc 
4 wixie. Al-so 2q . 30 and SO* cycle 
Re*Bulatioa about 
B';4 with 3% Speed change. 

Also RatiiTy Chi-rtVE^riars 

KUTO fliGlHEEfiWG COMPANY. Z7 Urn SL. HtHMATO, MIHli 







Th« FOLEY 
SAW EILER 

li- \n v*t by 
U- s. Ann?-i 

UuSlfili irwlp ai-Dd Hwi liwnMfl* ta.vflns prirfurtlon 

■ imE ^ 40^ Ln pliiLil^ nrillin. fa-CEDrl^B. Thl* 

lurJaix pLniO*. rMoHinr rlPi^tJlBP. iMnEl jcid Aiuid hbw» 

brttrr ITian thr bMi liAiad fli-ori. Tlir Fal^y H^vrS- 
fllLriR Ekmui. ULVe* aiC'i MKid rudUL'M «iW bra^knur, fc-velletil* iffi qi‘i- 6 #- 
Uy cr A>a et tKlter. W'rltc- on 'l>upeLiJcaS 1 vLI>'ril<s »4 tdr lEic-ncunc*. 



fdLtV MFC. € 0 ., ai«-a nny BUe-. MlrnMppilip MliWI. 



Sav yoji flcw tt til rppiJnr Mtehanies! 
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Bcrif your hook for a blissful experience— 
and load your pipe with Bri^s! YouH reap 
the glorious harvest of richness that comes of 
Briggs^ choice tobaccos being cask^mellowed 
for years — ^longer than many expensive 
blends. When Briggs’ tender, full-bodied 
smote wafts past your lips^ every wisp de- 
livers a treasure of flavor* Fall in love with 
your pipe in earnest— fill it with Briggs today! 



The Smoke with 
a Smile 



t>RODUCl OF P. LOfilLLARD COMPANY 





KRW ARBOR PRESSES “'"h'vVVuuc"'' 

NE£P£b IN EVEIEY — SAVE TIME AN£> 

MONE¥_DO BETTER WORK, QUICKER. 

No shop is complete T9]thDiat p. Hmall tirbor PTtiSe. PrCfiS- 
Inj^* flnd squeesin^ operattonfl can be done better a.nd II 

faster On ft K.IIW Arbor i'resg. IS Lop uHlng vige and |_QL> 

sledge liaminer inethodia — they generally dfelLvGr i^poilcd ■■§9 

work hi the end. KRW Paetory-To-Tou Prices §^ive 
you i^reaLer valLie for your money. Order today- 

No. &T-P ii Ton, *13.2^ ^!\\\\ \* PreMee are tuIH II 



ibiRher wflii -pj BackLu. viUjU Start at JltJE.tHJ* 

QLiraJ riliLkimi^ 

K. R. WILSONp 17 Lock St., BUFFALO, N. Y. 

0^ Shup E^u/pmeoi for Ford DsalEn Since IPT^ 



JUNE, 1943 
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PRILL PRESS OWNERS! 




Radio's typical American Boy 
picks a "BILTMORE'" Pipe 
1 (or a father's Day GiftI 



“BILTMORE'’' PipfcS are niade 
from the finest century ^ old 
American burl. In natural grain ^ 
$1.50 and $3.S0. In natural virgin 
briar, $Z.S0. EiEliteen shapes to 
choose from at each price- At ail 
pipe ahops, or order direct from 

IILTMbnE FIFE CO^ ZiD FIFTH LVL. HEW TORH 



TO*uS GRANDFATHER CLOCK NOW 

&in4 I4ff *l>F1»St 5MOP TESTED BLUE^W-I^- 

Tibi Elvd-I-K u4 nyna Ekp-uiiii'il* lihi^N. bhM E bnnn PLA 

Lud -|jkliir4 '^KQ*W" E-sm. [H-brinK flM I'r''** ''■'rl'l- 

iliV. tub* CMPtM- inuTmmmatm whayruim hidA iHMJrCbhil 

1-al.tW rnnfi*. Bulllf iMH-. Awilid C«ri. Ff»MI. li«U. HiinflYE 
HUEMPEL CHIME CO» VM#. T7. tutl*nh*Pt, l*wj 






p Mo5 t men don't 

\vh^u’!i^nAkinJ:; Lhemlirttl . . 

tijfttj U's the unsuspected 
on hidden cords and muscLes . . < strains 
Bauer & Black Suspensory may help eorfcc 

SEKD FOR THIS FREE lUUSTItiiTED BOOK that 

jfioit'J and UJh ho'w ot mttt 3 re finding 

new encr^^ biippier, healthier iivfftg+ 



Miirt firgUfST TOOiAir for tNJs tforf JFng haofclfrl 



BAUER & BLACK 



3^9 SuspensoriBS ■ 

Canipairiy | 



Oivkiaii gf Tliv Kendn 

Dept, Snjfll, 

2 SM Soutb Z>i!!B rlwrd Sc., Ch|-ca 44 >, til, 

f'd like to- r^:n-4 F-Q^ui" bcKiktct uboUt ±Sud^|>i^in 40 fL[:-a. 

Plc-au- icnd me -a cop?* ^ . . i|ui^k1 

NomB. ^ — 

■ 

City....... — 

My Oceur^Elon in i . Actlvr □ Not V*i‘y Active 





I TOOL WITA 5 DliSTlHCT USES 

the BARRON multi-purpose 



BflrrbrtTool Co. . Architc-cbl STtll] . ^ Dc-tml t .M icS^ 



ROTARY WOOD PLANER 

'50 



5"7! 

m tai 



iEBDt 

«TfN 0 Nl <«pinnt 



buRPAnlood hurmlfrii to ilril| 
vrtit- ThDifundo n-vw in dLO. 9<ii-'D 
ON U-aNEV BAU:mC fiLlARAMTEE. Full 
loFund on # ^i*}f triJi. Siilp^ued pfE-ihiiid 
□n C-C.C. YOU 

RISK tfO'THJMa. FrMV lilarttMrr. 



STEEL TOP AIP^ILIARV 

drill press table 



HbA top 14 . \tu iiHBA'b ■urtiuK 
SUlEbCh. EqolpiMd for iiH 

muy JniEsr 

Wul^iJUati tiMt — u 
t'lij 



jhaM SiH 




. . , ivhil[^ we have corrtpL^i-e steetj. If it is 
a tecliTiEt^L bank Ln Radic, ELcciric nr Sound 
LAFAYETTE ha a St — at pricea? 

RADIO PARTS ~LafAyette lisa some radio 
pmrts Find seta a va Liable without priority. WvU^ 
far new illustrated folder — it'a FREE^ — address 
9 Q 1 W. Jackaofi Blvd., ChicauP, 111 .. Dept. ^P 3 . 



r-fftCHTTFe STREET 

AlLAr4TA, OEGRG1A 



«Q] WEST JACKSO-N ilVO 

CMlCACO.ILtlHQia 




Niew IMZI-AIR. Chomionl dni^vu biCC«*R mola-- 
tiiro from nir in dhinip PTIO- 

TJiCTS TOOLS Bud: FnachinoTy 3 i#iii.BSt 

BTISTh biulri, niUdow. CamRleke 
DRI-AIR Unit pnd 10 Ibif. Plll-Alll 
Clic-mk:ul , f Ti, a fl f .Q.ti. Chicr?i.|c^K. Onl^P nnv: E 
llp-jilor.i writfl trjdftyl TAMMS- SILICA CO.-. 
22B^PM Hflt-lft U^ll* St^ ChlC#R4i III. 





o 



worker 

wm WB V 1 *IK Fi'vLhKiJ 

14 -d-fillli:ifl;l VP.TOrPATC 

lbEA3 fDnrspwti-BOd jiriigk(etti-Ji: |LPe.CIAL 
i.A.IICAIN4 III TU3« -WaOClB-. 

ALL nf hUpnaUi-A. |£2 4 MSJPF— 13 pE 

-woodD- Itk rol-or. C*'t r«i''1'^i5- Sonin rwilv 
In CHAPTBMAH V/-000 BERVIOC tb. 
3 739 S. rwiiiLr^ St., Copk. A-34. Ctii«W>-. ni. 




CASV— PL»SANT— PHOFITADLE 

|-nirp \vitiTK t:i- 1 :i iM'.'.U.' , 
r K 1 1 [ ^ T It i: r- T I n -s- Kl n-:j : Xi>W 

, □O.,. Ijy N.MAhlan, Uppl.«1-4?. b-m I^Ahk. III. 




WORLD'S LOWEST PRICED 

ADDING MACHINE 



V#At PKhOt Bhll 
rSEE TRIAL 



DEPT, Ifli, 



IDEAL FOR BUSINES&^ciuaha> 4. flNLY 

DR PERLDNAL TEEU \C- L i c. 

I'l niA l-IrL Hoe II t^Hf-riEM WLSIh 

hnao-j- lin k. AftdK, niWra^LL- mul Lkp[l-»^f;-. 

dlvl-ni^n, E,:nunB*Ul.lOEflfcTn|;*Uni-'-,POVB Ii>r 

ne-yp. iisoOYT^P Ti* anil SifuTiH MOKCT DACK CLJAee- 
AKTEE. aonii Fifl^iao *nJ pEMma. Pay only 

fiin'iSr a?; 

CAUUUITOR MACHINE COMPANY (Mhi.) 

p. Cfr EOX niS CHICAGO. ILIIHOIS 
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/Vm^c€wuitR\Q"%\\de Rule 



Magnifying Indicafot 







* >_„II ,T 

, ->1 • 

' i\. 






Sf^iCiAL 
CQMBJNATtON OmR 

nijte pind Ih^4njcil<]ii baolsi J'ochct Laln^uta^vr fcir nddhrii: jni] 

■PUbcrJiiJLl nJT kIP ta BUU,£l4[i; Ifl-" T'i-iLiLh|nn>nt l^tniiiH'Lur iLii-if [:^JnL>h 

h^hM. ALL 3 for $1,00 cash 



EniSibJpB ye^\M io- C#kn.. 

kuE-L^mi- LnD-tii'nLly -wLULDUt pa[i«r -p^BeLI frtulti- 

pLj-LnS-, pFniMNrtiuay-i divLu-iara, o-xlcurLihir -e't-C. 

ivhLl.'L'-Luin|huiHlijuitliiL‘'e. h;i!i aE-iLrtdard A. D. I*, Cl AVIeI K 34!4j|Cflr 
vot GUnipl?;^ ovxm, IHClu^tlnK- a- 1 HL^ ni 1 e, 2 A-[i:ikp illuAtrntcd Ln- 
- 9 lE-^ 1 ^l|ii |1 tXKuli, ■OJm'ylnp +nfhd flOa (GQc i'cru-LRiLt , liljillnJ 

|M?ri-tpiLi-J. Si'itjufii^tS^lk Riiikp'f^itllirrr] cr mbfii'V unULTf 

kYluricLi-HL fSiJ* iSilKfliTil Ci:?niibbripLiort OJIlt) iJrOCr PfU i¥ ■ 

HEWIG CO., Box 1f} B, Grand Cinlral Hmn, Now Ytrli Cily 



SAVE 

Voluable 
PaM 
Brushes I 



WAii) W&rmfng hr 

ditfJ Worjn$ 



You Cannot 

Worm Your Dog 

WRONG 

*uf e t* wOf rtt riiht if follow the taay 

pjotorijed dirc«rioof with PufvcE (Lbe combiiiA-- 
t-ion trentinent) Worm CapsuCci, Hcre'f why; 

YcfUf doc hov± Ta.pcp RoLincj CR«ciarjd}i and 
Hook WorjHi, iiiy *f nil. at (ht Bflme limeS To 
worm /or bl| three AS VOU ALWAYS SHOULD. 
e«p«=/iE?/y taprarorm^, VOU MUST USE 2 
TYPES OF CAPSULES. No ilncl^-typc capsule 
OiO eEpel th.o$r lhr«- wormi. You dcAnitely expel 
ihein <LoelvdiTiB tapewormi) when you mt the 2 
type* oF cqp«ulea, to be ctven a /ew dnyii apart, 
in . the Pul vex Comhhiation Tf^atiriciit Worm 
Capsule pacteajie. 

Worm rlaht; ivoid wofming wtona for thota 
warms: use Pulvex Capiulcf. Packaecd two ways! 
rof puppiev. Tor doEH. Either S4c. ETouhle *ltf 
pRckflEe, 7Sc, Quantity discount? to ktnueili 
write direct f “ 



WILLIAIW COOPER & HCPMEWS, Inc. 

im Cliften Av*., Chlcwiie 



ust s Die A-DOO PAINT BRUSH 
Bath keeps brlsdcs Bcxible, useful, newl DlC-A^ 
DOO Bru^h Bith will soften and cl^iinse diicuded, 
h^deaod brushc^-^righE dcvwn rq 
tbc heel. DIC-A-DOO life 

and service to hristlei— does not 
l4mvG them Jimp or dabby. .. ^ . 

pkg. cleans several brushes. 

At p:a.ioE^ h^dwrre and ^ & iDf 
stores. Patent Cereals Company, 

Geneva, N.Y,— maker* of the 
famous Die A^POO PA/NT 
CLEANERS. 

DIC-A-DOO 

PAINT BRUSH 
BATH 



CRESCENT 



TOOLS 



gi 



Wi 



W^xk 












JlLusiriiEH 1.-1 r =301 ^NCTOEnete^ 
rtanlLciK ii\ ].. ](.mijrjv rwlly p(xl- 
l^fllel;l, nitc nuUh. hy i|iuil- 

^i;1lll■J^r d>[ AJnrrk'n'K (i3rjllm|iN:i‘-T^ 
aijiJ nin'-liikuEi'a. T'rk’p jv-pi 

r i.y. l^. Xcvr vtirft. MaIL 
YOtni 01 tl>Eiel» I'OJ^aV. 



GEO. 5CHERR CO. 

l^n^4tt* s-t.. HiW rsrk, N. V. 



PULVEX 

Qrm6{natumlh£al^n£/^ 

WORM 
CAPSULES li 



CAPI 



DECORATIVE 

Decalcomania Transfers 

Imported I>fifllfiwor all SImh Jirdl Typ<sfl — 

Fruiii., HiJ-dv, Pbf«. H-bk -14 Ships. JMvtnila, 

Tm-b^-cHEi Chij-i-au. P«HunE, Inla^, InitiHlo., a-t-g., 
p}T Fwrrpiiifjr, yjflftrj. H'fJi'ts'H afld irftat n^. 

Catalog wllh gdO|llu-|trAllansln -Caliir * ant lor' 2iBe. 

UcdueUble nn nrst inirchnAg of Sl.ClO up. 

L. 0. W^LLS, Deuh PM-SIp Z£ E, ZSih Bl., New Toffi 

JUNE, 1943 



DIE-IESS 

DUPLICATING 



Mrvnr BinDll bart* ei>n hr IOrrrii4«l wliho-Ut 
dies, in dupliculeiJ aeeuraei' Of .DDL-" with 
DI-ACJiQ l'r«!isLutL MuithLneB|.--—I3ciiJErs, 
lJT7ikc-g,i SJuMiTj s aving Man liourA u.n^ 
Crjtjcai k-lale-rLnEBj n«qylra 
priority or A - 1 -A op hlahor. 

"^Vrite on hyalntM lotle-rlioad 
fur LkmiLoa. or Hmv it «jd- 
pl-ijyfd in liVaf TrcKLuctiDD. 

0'NEIL4liWIN Mia. COM PANT 

341 flh AiwhUf! -Sv, -i^inD«[»lE, Ujnn. 
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UJUJcUt-UJLoJo^ 



rhe very knife-design makes you do Cl belter job. 
Tbe Landl-aa make your lingers deft. Supor-keonnesa 
makes elEoriless culling on hard woods, Cat-dboordiS 
or plastics. Special blade-shapes make X-AQTOS 
follow guide lines easily; and 
suigical sharpness minimizes 
splitling. NOW, al liisl sign cl 
dulling, instant change to anew 
blade renews the surgical keon- 
rress. Re-bladn lo le-sharpen. 

ISET FRFE BOOK. TEUS ' HOW'" 

ta build phDi^ipvod by 

PrafUM-ly Il 1 uitra^tr'« 1 ., ■.irnpil-ii^ 

|i| Jj 1^1 ■ Ivl 

Mild madDU Irar ftririy afiJ tirr-f 

■ilHt.'tC't' 

WrHi? P»r Fnrs Ifli build M^f-I 

Planci.''' Stnd 9^ to riHrtdl^nq 

mnd vdl.ti'Jt. At Iwe.iI HnUy 

SliAfi. H*HfHuni 4ff npirtiTHO^ Skw* 
w db^ti Jtx- 

tr 4 see lor ai 

fiuk oP S '/\ hFv‘ 

X-ACTO ( 

CMiCEHi ftoiuen Jfk J- fi 

44IFHHlhiM^lkriTMfe^n.T. \ 

dtflt. PM X. :w/F 



Pl-H 

Ml. 3 3{ ^ttO fcFlIf Ml ll^vK 
vannr — b i<]t«. iUqil*i 
•■vih h'.d4i. OI|_ 
WrH i iHn VHW-rri^ iblfidri 

II. n 

ki. ii & 34 ^ im\ t 2 nndlii 
I^Drtlh UJQb. 

Nil If ril'ld VHfrto Ehriu 3 
ibaNiH. U b 44 «H f 3 .|q, 



RE-b/cide to RE-sharpon 



rh« Sasfs of QUALITY Work 

- j r irhl thd! aCtufijCy nttimicmMItl bf 



Ma.iHfr ScnanilLike TBp£ TLubq If ithic- r^iutF \ 

*F ebgu fiv? jpuJnn of njporiorafT ibiiC -miiTk ^ 
cbeK- QuHJi^ Rut« — i. nii;«<# 

2. Imiiic *tia Out&idc McamrccnEnri:; J. Lise 

u I Rule, Cdiljper, ScraJ|(b[ Edfc, -f, HoliJ'> ElLddiag^t; 

5 EmrH RrpJicnbte BIdJe. 

Aside ficrei iKurattlr ^aCihJJiie to .W5"l ihe Srraarn-. 

linr \i Tilitrr— ita uk- SEwedEd bj cLear, pcjoid.rMJirlT' i^[cho4 ^Bdupiic^rn 
oji tHGih ±dA±i, iJikIi IhMiii fidn of bla^n. Tin i^MoP buit wap 4 ^ c»w 
mntiES ii EDIT CO lundEc . . . id cikt Ajhirr f-ru cbfcuijvB bladv. 

GbE fifitf M!u 4^ $trC;iAtlib7 il S^^ifrnEUJL'ithBfilirare 

dEalof Dr Hjppir IwufE . . . ar m^kt n>4ip4ik cod^y- 

TNI MEA^URi OF QUALITY WORK 

Irtr^cN Ol^or 
lad ^H 0 ir*ij V«iir- 



Ibt^ bill ilt Cl., hi- Id L 1 9 to II. 

Kirlifl ^ |i«|, FrEi 
tlii4F* Kn[f mi oni ’'''&kia«iPirt*''' 
4 >ri. -kImP Ifipw fulv, OK’d hT'fiiii, 
gMll^p^ll^, I pndl&ll I 2 .U ij^hHcl, 

^ih a# BiD-bTf ardar|. 



MASTER 



WfljQkP AND W.IE 
^ aTso 



WITH THtS 

revolutionary 






fVEHKEEN 



Alw.kYi< iwE-tiH" VHiUr H.ahir Mild fil-ll Helclrc-*^ olo-irly -frhri] 
nn-worliPR adYrrEi'-oivi rn E i-. 




'"COOK-STOVE ' in 
a VEST POCKET? 



Yes^ Sir J.. and FUEL TOOi 



^AFildI n. ch-Eipl-y -fire, iLct? LIqKt a HI E AT AS J W*t or -dry 
it oivoBi ijis-tan|- ilurnp, JoDiq-burnini], Inlnnft hd 4 t . . ■ 

«LildD«M, Ihdntiri , . , Idl- campiM^, ptpDica. 

huTitPniVr ilartirtn turnAi^f. or t\rAS, 

CdudIJu» -Dth.oF' rJM 4 bV InoiP^&Wivta, daclorM punss, dan-- 
IJatl, tUflPfilitt, indDitrEal worludhl. D«y Scddtl, Girl StidUlan 
Cro 4 i ind Cl^illSfi D«rdha« warfare. Mied«d In Fint 
Aid And CmnrQtncy KJtt. Cpurkpil by irBfi^d fnrtrt t» lirtt 
■C 4 ml]pt ra.tioni. SuMil, e a mb* at, n»ii'[HlioiiDiJ». NO 
SMOKE, SDdT, FUMES ar AShI 
S PECI AL a F R ; C DLL APS I BL E STC V E 

InTijded vrilli TWQ LARGE BOXES OF HCATABS . . . 
drtly pnlppld , . a ORDER UT NAIL, TODATt 

J. W. SPEAKEH CDflPORATiDM 

tta 11 . WSlmw tirmmt Mlbwikilha«, Wtl. 



HEATA^HEAT 




iuJuitr^=. r=jll nf .!±i±. rrl - '■J-flntptyPu envew 

■ >-H[ Lie JjjJutLinf and etII-I linj;, b nd fiH-tllfttt hqw! 



Pd-imHEai ■P'd 
DvId BvBV 
hba. V-r52—fOi 
[il ! fti p n ary oE Rtkdli 
TniwiI 

■N*. a/.?n_iBk 



B^l* CH 4 i^iP VhflJtbawk 
HP. ir-rs 3 -ii 5 f 
Buddlrt MaaBh'i rt 

m. jr-rjo-iot 

Slitlfillrtf^ Badkfl brncln-g 

Hd. J7-T5i—UH 

ALLIED RADIO ^ 




HOW TO RUN A METAL CUTTlND LATHE 

Tii^ ■ munutii; 'vi]] p n bh’ vrpu f -, i.i.it- ■ 

LIiho nLiiiii'rPl I'lii.'tal-riiLlinj; |iii3|i-, r 



i 7 l-*M!irrn l.jtlip 





EPKINESrEEDCIMITIHIl 

GOVERNORS 



Criv« r'-n-n^tmTl- '[H 7 ir-rl to nny rrtflk’^ of 
iLuie nr truck cnirine, rcjmrdlcfls of loud fihftrtflr-M. when uacd 
for No better jr-ni'miEkr t-an bo msde. Fullr ( 5 PkHfivTi- 

tordi. Contpli^le, pirriLi-le tne-trucllc^ta. Otl ri-nK br-jirtnK 
rsall bcnrinF f hi.lHtr >lont.TCBl bTJlnch^ WhcTHan St- 

Freer cireuhr*. CAlipfE, 3««1-F S. HlH St-, Loi AnfplU 
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POPULAR MECHANICS 








0 

GAS 

SAVINGS 



^$worit Frooi o£ Cas Savin^s^ 

this £BPtlMA!9 iiiat I ctnruUy r*flJ 309 

«ncLruil rtcilv*A rrui VACL^Hbatla DiBri 

ttattrylrie to sas ^avine^ yp- to 30S+ mij\t reparL- 
lii£ -biddid 3^«gVhir- ^lAiuilhGH And <iuichDr 

plgk-Mp. Thoa-A Ltll-^rs -aro Ju.A'L tk ISiall piarl of 

@ lhO l4reir filA gf Aji-thuA-lBst-i-c uje-r 

lALtei-^ Ltial I SAW at. iha c^oponj orriciB« 



5-i{;nid 






AGENTS 



Car Owners: Ynu aiv invifcd to make a jras suviiii? road tost with the Vaou-inatlc on your 
own oar, witli tJic* ab^^ohito uMdoi"!!! finding that unless Jr proves to you that it will stive you 
i]j) to W% on p.i iiml impm'o ymir car pcrfomi’ 

Ein t test w i 1 1 f!ost y ] s f>t.l3 1 ii vest t f i i ?? 

Jnori]tn‘kable discovery triiiiirf ofF ganoltEic 

Iti I !s— j;i ve^i you ivort luvl 1 1 ] e i more [ » j wc?r 

— {[inektr Hlaiticijr — iikhtt ijiMos im giis. 

Automatic Supercharge Principle 

V;iru-iri!itie U tiijhf'eftf* It tjjHsrt^les oci tlie 

sU|ieix:l;mrge jjrliieiplv by riiit{HL]Et|icEi.lly £idd]ii^ a 
of extm dm^vti fre^e itutu i Ih^ oLiU^r 

jiir, tlie heart, of tko ^:r.s Jid^rnro, h la ojilii’ely 
iiiitfPiimtk: Etircl tlio mcjtoi- 1.o 'l3rc?M.]ic" ui llie 

torr^et time, oj>e]ii]ifj; iitid do^iiiiig anUmtaltatHtf kj 
save [(fjlljirs on guis 

Proven By Test 

In juhlitioEi to cwtiil 3 ticking no^v roilci'igo S'Ovorfk on 
fiLTs itj :ill ReeliuTisof llif eu-utiLiy, itie ^"aE“U-]isiO-ic Ileik 
proven on thousiinds of Wild tes-ls add on dyiia- 
]]Kjn]c?ter InstB wlnvli iliifjlivutc; I'osrd cifj[if]il ioiis nn^J 
reeon.t accurate mileage and liort^e {poaan' itiiTt^Eiscis* 

Fits All Cars — Easy to Install 

VacU'ifiatio ia coiislrLiL-lcHl of tji.x pails iiHsciuhled otliI 
into one unit, adjusted and maU-d til IheJfjdonj. 

Xothiiig to regulitle. Any nintorist can instad in ten 
niinuu^. The free offer eouimn will bring all the 
Tacts. Slail it ts>ck3^! 

The VaCU^matiC Co*^ WanwatMa^ Wls. 



Get Tours FBEE 
For IntmiluclDS 

Vcicu-piatic oEfers a splendid opporlunity loi 
umisucrl sales and prolils. Every cor, Emck^ iiac^ 
lor^ and molarcyde owner a prospect. Vatuoble 
lentlories now being aseigned. IE you h^lp us 
introduce it to a Irlend. you can obioln your own 
free. Check and matl coupon Eodoy. 



SEND 
TH I S 



1 

I 

I 



COUPON 



THE VACU-MflTiC COMPAffT 
7617-SCM: Wr Statu £h, WmiwaloEa, Wit 
Pieoie send (uU poniculart about VACU-MAHC, 
□ho haw J may obtaLa inne for my own coi m£E. 
T&ii doen bo| pbUgate me in ony wqy. 

Nomv I, ^^,.kikdi^i.-i«Pik 

Add^rvfif- 
Qly 






Slale. . . ..1 + + 1 . » , ■ ■■ 

1*1 Cknk btr. II UifirtijlMt La A^ine/ PfafiasLllm. 



JUNE, 1943 
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TO SPEED VICTORY 





★ 

BUY U.S, 
WAR 
BOf4D$ 
* 



SxWING TIME IS of vital importance, for every 
second saved iiastens victory and brings us that much 
closer to peace. 



Time is saved and precious machine hours are gained on 
many operations through the use of South Bend Lathes. Their 
wide range of spindle speeds permits machining work with 
maximum cutting tool efficiency. Their versatility keeps setup 
time to a mini mum ^ — adding hours to machine output on 
runs or when product specifications are frequently 

p__. ijonveniently placed, smoothly operating controls 

contribute to an ease of operation that reduces fatigue and 
increases manpower efficiency. 



"HDW f 0 RUH A Uf HE" 

A practice] merructioin 
book on the opcratiori 
and caieof meta I work- 
inR- lath-B3.Contoina 1Z1$ 
paRC^ X B". Send 

25 cents in st-ajnp9 for 
your copy. 




Most important of all time-saving advantages is South Bend’s 
dependable precision which assures maximum production 
even when extremely close tolerances must be maintained. 

SOUTH BEND LATHE WORKS 

Sn-ulh Bend, Indiana Laih« Byllddfl for 36 Ydar> 



F-3IMTED BV PO-FttLAR MECHAhlCd COMPANY, CHI[;.A[^gi. U, A, 



m 



POPULAR MECHANICS 






LT. RAWLINGSON’S 



tviR siNCi rifling turned guns into deadly precision 
instruments, the e rained rifleman has been [he back- 
bone of Ehe army. 

Our own hisEory^ especially, has been rhe hisiory 
of men who shot faster and straighter tlian their 



foes. But America Is no longer "a nation of marks- 
men '--less /han of wJuc^eej hww d^fylhing 
d&a/it rifle dTffij. iTiat is why fl re-arms manufac- 
rurer O. F. Mossberg & Sons, Inc. urges dli owners 
of ,22 calibre rifles to , . . 




Share year rifle with your neighbor 



Under" the rmthnwide Tnetiuing Program spomored 
by the l<tational Rifle Afsodatiorit Wafhmgto»> D.C 

, This program trsins ^mtified 
men in the use of small arms. 

Ir is invaluable to civi]Lan de- 
fense units, guards, etc., and to d/f prospective 
service men. fcven quartermasters, signal corps and 
cooks ate armed— and must learn how to shoot- 
in this war. And the basic principles of aiming 
and trigger release are the same for riflemen, artil- 
Jeiymcn, pursuit pilots and bombardiers. 



the NR A training program. Help reach parrloric 
boys — and men— how to use a gun, AmmuniclGn is 
made available through the National Rifle Assn. 
Jotit, or Hart, a local rifle club— 

Take a real Hep toward making America, once 
more, a nation of marksmen— Mail 
the coupon for helpful, free bookUts-today. 



So . . . share your rifle w'ith your neighbor, under 



M me 



t 9 dav« 103% in war warlc. In ncitmdl* liiliAS^ manufuchirarm ef 71 cdI. 
RIFUS, SHOTGUM. TtUStOPE S|G^ TARGD GUHi AN^ 



b*ra one 



ond Sibi«, Inc. 36S6 |t. John St.^ 



P. Utottb* 

Ntw Hofon, 

Pjisasfi «ftd ttif copy of '■Tfic GuEdd»at to Rifle 
Ma.rb^mpqjihJpj'^' 

Flww send me the N, R. A. booklet r>n how 
wg:4njztaniJ conduct a Ehocicing elub. 



hfjMrir 

dfffffd 



to 



□ 

□ 



NiiTrif.,, 



I^L£A£E punt 






Sjffiiii 







THAT’S WHAT SMOKERS WANT ON THE 
WAR TRONT AND ON THE HOME FRONT 

Chesterfield^s Mildness and Better Taste can 
come only from the Wgftt combination of the world's 
best cigarette tobaccos . . . the only combination thot 
gives you everything you want in a cigarette. 

0^ Buy a part toifoyl 



Hols otf To our farmers 

Jh^Y ne&d 2 to 3 millioiq 
heSpers ^ women^ 

boys orud Worth 

your newspaper to ise 
wh*re^ whsR and how 
you con fcrve. 



l^ \Sy Licciii I & KEveks ToBJiccu Ca, 



